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page  12B  Table  2  Alternate  Treatment  Methods 

To  the  regulatory  requirements  for  2,4-D  (DMA  &  BEE)),  endothall, 
diquat,  and  dichlobenil  add  the  statement,  "May  require  Department  of 
the  Army  permit." 

The  regulatory  requirements  for  harvesters  and  hand  removal  should  be 
corrected  to  say,  "May  require  T apartment  of  the  Army  permit." 

The  regulatory  requirements  for  rotovators  and  suction  dredge  should 
be  corrected  to  say,  "Wculd  require  Department  of  the  Army  permit  due 
to  the  alteration  of  the  bottom." 


STATE  OF  WASHINGTON 
AQUATIC  PLAN!  MANAGEMENT  PROGRAM 


(  )Draft  (X)Final  Environmental  Statement 

Responsible  Office:  U.S.  Amy  Engineer  District,  Seattle,  Washington 

1.  Name  of  Action:  (X)Admi nistrative  (  legislative 

2.  Description  of  Action:  A  program  for  the  management  of  the  non¬ 
native  aquatic  plant  Eurasian  watemilfoil  (Myriophy Hum  spicatum  L.) 
is  proposed  for  the  State  of  Washington.  The  proposed  plan  consists 
of  a  prevention  and  a  control  program.  The  prevention  program  is 
designed  to  prevent  the  spread  of  Eurasian  watermilfoil  into  navi¬ 
gable  waters  within  the  state  and  will  be  initially  concentrated  in 
the  Okanogan  area.  Features  of  the  prevention  program  are  surveil¬ 
lance  (aerial  and  ground),  spot  treatment,  public  awareness,  train¬ 
ing,  monitoring,  and  program  evaluation.  Treatment  methods 
acceptable  under  the  recommended  plan  are  rotovating,  suction  dredg¬ 
ing,  hand  removal,  and  app’ication  of  the  herbicide  2,4-D.  Fragment 
barriers  will  be  used  to  intercept  milfoil  fragments  floating  down¬ 
stream.  The  control  program  is  designed  to  reduce  milfoil  growth  in 
approximately  100  acres  of  Lakes  Washington,  Union,  and  Saimnami  sh  in 
western  Washington  where  it  is  obstructing  recreational  use.  Treat¬ 
ment  methods  acceptable  under  the  recommended  plan  are  mechanical 
harvesting;  fiberglass  bottom  screens;  and  the  herbicides  2,4-D, 
diquat,  endothall  (dipotassium  salt),  or  dichlobenil.  The  selection 
of  treatment  methods  for  individual  sites  will  be  the  responsibility 
of  the  local  sponsor. 

a.  Environmental  Impacts;  The  primary  impacts  resulting  from 
the  proposed  plan  would  be  a  reduction  in  obstructions  to  water- 
related  recreation  on  Lakes  Washington,  Sammamish,  and  Union  and  in 
the  spread  of  milfoil  to  presently  uninfested  waters. 

b.  Adverse  Environmental  Effects:  Adverse  effects  of  chemical 
control  of  Eurasian  watermilfoil  include  temporary  degradation  of 
water  quality  from  the  chemical  and  the  decomposition  of  the  dead 
aquatic  plants,  buildup  of  organic  bottom  sediment,  possible  damage 
to  fauna  and  nontarget  flora,  loss  of  habitat,  possible  algal  blooms 
caused  by  nutrient  release  from  plant  decomposition,  temporary 
restriction  on  the  use  of  the  water  by  the  public,  and  human  exposure 
to  potentially  hazardous  chemicals. 

Mechanical  control  measures  would  adversely  affect  noise  levels  and 
air  quality.  Other  adverse  effects  would  include  loss  of  habitat  and 
the  destruction  of  nontarget  flora  and  fauna. 

3.  Alternatives  to  the  Proposed  Action:  Alternative  prevention  and 
control  programs  considered  were  no  action  and  total  eradication  of 
milfoil.  Alternative  treatment  methods  evaluated  were  dredging; 
hydraulic  washing;  water  level  fluctuations;  the  chemicals  simazine, 
silvex,  fenac,  and  endothall  (DMA  salt);  and  herbivorous  fish, 
insects,  and  pathogens. 
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4.  Comments  Received  from  Public  Review  of  the  Draft  Environmental 
Impact  Statement; 
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Pennwalt  Corporation 
Mike  McPhail 
City  of  Bellevue 

U.  S.  Department  of  Health,  Education,  and  Welfare 
Aquatic  Control 

Washington  Staff  Office  of  Archeological  and 
Historic  Preservation 
Howard  Millan 
City  of  Seattle 
Robert  Dahl 

U.  S.  Environmental  Protection  Agency 
Washington  State  Department  of  Ecology 

Washington  State  Department  of  Ecology 

Washington  State  Department  of  Fisheries 

Washington  State  Department  of  Game 

Washington  State  Department  of  Natural  Resources 

WasV.ington  State  Department  of  Transportation 
Greenpeace  -  Seattle 
Walbridge  Powell 
Seattle  Audubon  Society 
Sierra  Club  -  Cascade  Chapter 
Washington  State  Department  of  Game 
Washington  Environmental  Council  (Seattle) 

Washington  Environmental  Council  (Grant  County  Chapter) 

Mr.  and  Mrs.  William  Favro 

Friends  of  the  Earth 

U.  S.  Department  of  Interior 

Yakima  County  Audubon  Society 

King  County 

Friends  of  the  Earth 

Municipality  of  Metropolitan  Seattle 

Seattle  Audubon  Society 

Citizens  Against  Toxic  Herbicides 
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1.  PROJECT  DESCRIPTION 


1.01  General .  A  program  for  the  management  of  the  nonnative  cquatic 
plant  Eurasian  watermi 'foil  (Myriophy  1 1  um  spicatuir.  L.)  is  proposed 
for  waters  within  the  State  of  Washington.  The  proposed  program  is 
designed  to  prevent  the  spread  of  milfoil  to  uninfested  navigable 
waters  and  to  control  existing  milfoil  growth  at  high-use  public 
areas  in  navigable  waters.  Monitoring  of  any  proposed  chemical 
treatment  methods  utilized  and  evaluation  of  the  overall  effective¬ 
ness  of  the  Aquatic  Plant  Management  Program  are  incorporated  as 
project  features.  Treatment  methods  which  are  acceptable  for  use  in 
prevention  and  control  operations  are: 

»  Prevention  -  Rotovating,  hand  removal,  suction  dredging,  frag¬ 
ment  barriers,  or  the  herbicide  2,4-D.  (Aerial  surveillar ce,  ground 
surveillance,  and  public  information  will  also  be  utilized  by  the 
prevention  program.) 

•  Control  -  Mechanical  harvesting,  fiberglass  bottom  screens, 
2,4-D,  endothall,  diquat,  or  dichlobenil. 

The  methods  or  combination  of  methods  that  may  be  utilized  are  spe¬ 
cific  to  each  site  proposed  for  treatment  arid  would  be  determined  by 
the  local  sponsor. 

If  the  performance  of  the  Aquatic  Plant  Management  Program  is  limited 
by  funding,  time,  or  manpower,  the  work  proposed  under  the  prevention 
program  will  be  given  higher  priority  for  accomplisnment  than  work 
proposed  under  the  control  program. 

The  Washington  State  Department  of  Ecology  has  agreed  to  act  as  "um¬ 
brella"  sponsor  for  the  program,  coordinating  with  local  and  state 
agencies  to  select  treatment  methods  and  provide  cost-share  funding. 

1.02  Study  Authorization.  Aquatic  plant  management  projects  were 
originally  authorized  by  the  River  and  Harbor  Act  of  March  3,  1899, 
Chapter  425,  Section  1.  Many  amendments  have  been  made  to  the  orig¬ 
inal  authorization  reflecting  the  changing  needs  of  the  public.  Pub¬ 
lic  Law  89-298,  Section  302,  of  the  River  and  Harbor  Act  of  1965  was 
approved  on  27  October  1965  and  referred  to  as  the  "Aquatic.  Plant 
Control  Program."  The  Act  authorized  a  comprehensive  program  for  the 
control  and  progressive  eradication  of  obnoxious  aquatic  plant  growths 
from  the  navigable  waters,  tributary  streams,  connecting  channels, 
and  other  allied  waters  of  the  United  States  in  the  combined  interest 
of  navigation,  flood  control,  drainage,  agriculture,  fish  and  wild¬ 
life  conservation,  public  health,  and  related  purposes.  Existing 
Federal  project  areas  cannot,  he  included  as  part  of  any  management 
program  developed  under  this  authority. 

On  4  August  1977,  the  Washington  State  Department  of  Ecology  (WDE) 
requested  Corps  of  Engineers'  assistance  in  the  development  of  an 
aquatic  plant  management  program  for  Washington  State.  Technical 
data  were  developed  through  field  investigations,  recreational  and 
property  value  analyses,  inventory  of  environmental  base  conditions. 
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assessment  of  program  impacts,  fish  and  wildlife  studies  and  site 
analyses,  and  from  other  aquatic  plant  management  programs  in  the 
United  States  and  Canada. 

1.03  Target  Species:  Eurasian  Watermilfoil . 

1.03.1  Biology  and  History  of  Spread.  Eurasian  watermilfoil  is  a 
suomersed  aquatic  angiosperm  native  to  Europe,  Asia,  and  parts  of 
Africa.  It  is  able  to  reproduce  by  seeds,  but  is  more  commonly  spread 
vegetatively  throughout  the  year  by  rhizomes,  fragmented  stems,  and 
auxiliary  buds.  It  has  long,  branching  stems  which  often  form  exten¬ 
sive  mats  on  the  water  surface  (Reed,  1977). 

Eurasian  watermilfoil  wr»3  first  described  by  Linnaeus  in  1753  in  his 
Species  Plantarum,  based  on  European  specimens.  In  1919,  Fernald 
indicated  that  the  American  population  of  watermilfoil  differed 
significantly  from  European  populations.  He  named  the  American 
watermilfoil  Myriophy Hum  exalbescens .  The  proper  taxonomic  rela¬ 
tionship  between  spicatum  and  exalbescens  has  not  been  com¬ 
pletely  resolved.  The  two  plants  have  been  treated  as  varieties, 
subspecies,  as  a  single  species,  and  as  separate  species  (Reed,  1977; 
Grace  and  Wetzel,  1978). 

The  Terminology  Committee  of  the  Weed  Society  of  America  has  given 
approval  to  common  names  of  Eurasian  watermilfoil  for  spicatum  and 
northern  watermilfoil  for  M.  exalbescens  (Klingman,  1962). 

The  similarity  of  M^_  exalbescens  and  the  confusion  in  classification 
make  it  difficult  to  pinpoint  Eurasian  watermilfoil ' s  introduction 
into  the  United  States.  M_^  spicatum  was  noted  in  North  America  as 
early  as  1848  by  Asa  Gray,  but  could  have  been  confused  with  lh  exal¬ 
bescens  .  It  is  thought  that  spicatum  (hereafter  to  be  referred  to 
as  milfoil)  was  first  introduced  between  1880  and  1890  when  ships 
coming  from  Europe  dumped  their  ballast  (Beaven,  1962). 

Milfoil  was  found  sporadically  along  the  east  coast  until  1954  when 
it  began  rapid  growth  and  expansion  (Stevenson  and  Confer,  1978).  It 
became  a  serious  problem  in  Chesapeake  Bay  and  spread  to  North  Caro¬ 
lina,  Florida,  Texas,  Oklahoma,  the  Tennessee  Valley,  Canada,  and 
westward  to  California  and  Washington.  The  spread  is  thought  to  have 
been  aided  by  direct  waterflow,  the  aquarium  trade,  waterfowl  move¬ 
ment,  and  by  recreational  boating  causing  fragmentation  and  transport¬ 
ing  fragments  from  water  body  to  water  body. 

The  first  suspected  occurrence  of  milfoil  in  the  Seattle  area  was  in 
Lake  Samnamish  in  1974.  Problems  began  developing  in  Union  Bay,  Lake 
Washington,  in  1975.  The  problem  plant  was  positively  identified  as 
Myriophy llum  spicatum  in  1976.  Milfoil  was  also  identified  in  several 
small  lakes  in  the  Seattle  area  in  1976  and  in  eastern  Washington  (see 
figures  1,  2,  and  3).  (Note:  The  Bureau  of  Reclamation  reservoirs 
and  waterways  are  authorized  Federal  projects  and  are,  therefore,  not 
eligible  for  treatment  under  the  proposed  Aquatic  Plant  Management 
Program. ) 
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1.03.2  Value  of  Aquatic  Vegetation,  in  a  balanced  system,  aquatic 
macrophytes  perform  many  valuable  functions.  They  provide  food, 
cover,  and  attachment  area  for  many  aquatic  organisms;  provide  shore 
erosion  protection;  reduce  turbidity  by  consolidating  bottom  sedi¬ 
ments;  inhibit  algal  blooms  by  reducing  the  amount  of  available 
nutrients  in  the  water;  and  increase  dissolved  oxygen  levels  through 
photosynthesis.  Species  composition  is  a  result  of  competition  for 
space,  lighc.  and  nutrients;  predation;  and  interactions  with  para¬ 
sites  and  pathogens  (Wagner,  1974). 

1.03.3  Introduction  of  Nonnative  Species.  When  a  nonnative  species 
is  introduced,  it  will  die  out  immediately  if  conditions  are  unfavor¬ 
able.  If,  however,  the  new  habitat  is  a  reasonable  facsimile  of  its 
native  habitat,  the  introduced  species  may  become  established  by 
filling  an  unoccupied  niche  or  by  outcompeting  a  native  species  for 
its  niche.  Without  natural  controls,  the  population  may  rapidly 
expand  (Wagner,  1974). 

The  interrelationships  in  a  stable  ecosystem  are  developed  over  long 
periods  of  time  and  are  quite  conservative.  Gradually,  however, 
predator-prey  relationships  form  and  the  species  is  absorbed  by  the 
environment.  The  period  of  absorption,  however,  may  take  hundreds  of 
years  (Wagner,  1974).  It  is  impossible  to  tell  where  milfoil  is  in 
this  absorption  process,  but  population  declines  in  Chesapeake  Bay 
(User,  1969)  and  the  recent  discovery  of  heavy  milfoil  grazing  by  a 
snail  of  the  genus  Physa  in  British  Columbia  (Kangasniemi,  1978)  are 
encouraging. 

1.03.4  Impacts  of  Milfoil.  The  principal  environmental  impacts  of 
milfoil  are  caused  by  3heer  biomass  rather  than  the  presence  of  the 
species.  Dense  populations  of  milfoil  have  many  physical  effects  on 
water  bodies.  They  tend  to  speed  aquatic  plant  succession  which 
contributes  to  the  "aging"  of  lakes  (Ashby,  1969). 

Vigorous  plant  populations  may  occupy  up  to  10  percent  of  the  total 
volume  of  a  river.  This  could  reduce  the  maximum  velocity  of  the 
current  by  more  than  25  percent  of  normal,  causing  the  river  to  rise 
nearly  one-half  inch  per  day  to  as  much  as  30  inches  above  the  normal 
level  (Hillebrand,  1950).  This  has  serious  implications  for  flood 
control  and  for  irrigation  projects. 

Dense  populations  of  milfoil  effectively  eliminate  recreational 
boating  and  swimming  in  shallow  areas  ard  obstruct  fishing.  (The 
period  of  obstruction  to  recreation  is  dependent  upon  local  condi¬ 
tions.)  Milfoil  in  the  Tennessee  Valley  system  has  also  clogged 
municipal  water  intakes,  caused  less  efficient  operation  of  power 
generators,  and  displaced  valuable  waterfowl  food  species  (TVA,  1972). 

Stands  of  milfoil  reduce  current  velocity,  causing  an  increase  in  the 
rate  of  sedimentation  and  further  accelerating  the  establishment  of 
densely  colonized  silt  beds.  The  reduced  velocity  decreases  water 
aeration,  which  may  reduce  the  immediate  oxygen  supply  and  increase 
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the  water  temperature  in  shallow  areas  (Sculthorpe,  19S7).  The 
reduced  flow  also  allows  greater  heating  of  the  water  by  solar  radia¬ 
tion,  increasing  shallow  water  temperature  significantly  (Young, 

1973).  Thus,  dense  stands  of  milfoil  may  perpetuate  their  own  growth 
and  spread  by  slowing  water  currents  sufficiently  to  increase  both 
sedimentation  and  insulation  effects  within  the  stand,  resulting  in 
rapid  substrate  accumulation  and  water  temperature  increases  up  to 
4°  C  above  normal  levels  (Young,  1973). 

A  beneficial  physical  effect  of  milfoil  is  that  it  tends  to  reduce 
turbidity  by  consolidating  bottom  sediments.  Biologically,  this  also 
facilitates  colonization  by  benthic  algae  and  invertebrates.  Its 
foliage  offers  shelter,  support,  and  oxygen  enrichment  to  a  rich  and 
varied  epiphytic  microflora  and  fauna  (Sculthorpe,  1967).  The 
average  biomass  of  animals  per  unit  area  of  submerged  plant  may  be 
three  or  four  times  greater  than  that  on  silt  and  15  times  greater 
than  that  on  rock  or  gravel  (Needham,  1938). 

Heavy  concentrations  of  milfoil  can  have  an  adverse  effect  on  dis¬ 
solved  oxygen  concentrations.  Normal  circulation  of  water  can  be 
severely  restricted,  causing  subsurface  water  to  stagnate  for  long 
periods,  resulting  in  oxygen  depletion  at  the  lower  levels  (Fish, 
1966).  Nighttime  respiration  can  also  seriously  deplete  the  oxygen 
supply  when  added  to  the  biological  oxygen  demand  caused  by  the 
decomposition  of  plant  materials  (Sculthorpe,  1967) .  The  net  result 
of  the  lowered  level  of  dissolved  oxygen  could  be  the  reduction  of 
benthic  invertebrates  and  fish  kills. 

Besides  adding  to  the  biological  oxygen  demand,  large  mats  of  drifting 
milfoil  build  up  on  beaches  where  they  decompose,  causing  a  further 
deterioration  of  water  quality  and  a  nuisance  to  shoreline  property 
owners  and  public  beaches.  This  buildup  and  decomposition,  besides 
having  an  adverse  esthetic  effect,  hus  impacted  tourism  in  some  areas 
of  British  Columbia. 

Concerns  have  been  expressed  that  the  dense  populations  of  milfoil 
would  have  adverse  effects  on  waterfowl  because  of  the  potential 
elimination  of  traditional  food  sources,  Martin  et  al.  (1951)  rated 
Myriopvyllum  3 pi cat um  along  with  verticillatum  and  heterophyl- 
lum  as  low-grade  duck  foods,  accounting  for  less  than  5  percent  of 
waterfowl  diet.  A  digestive  tract  analysis  of  several  waterfowl 
species  done  by  Florshutz  (1973)  between  1968  and  1971  in  Virginia 
and  North  Carolina,  however,  showed  Eurasian  watermilfoil  to  be  an 
important  food  source  for  some  species  of  overwintering  waterfowl. 

The  sampling  was  done  in  areas  of  heavy  milfoil  infestation  and 
indicates  that  there  is  some  flexibility  in  waterfowl  feeding 
habits.  Stevenson  and  Confer  (1978),  in  an  analysis  of  species 
population  trends  and  feeding  habits  of  waterfowl  in  Chesapeake  Bay, 
state  that  milfoil  infestation  has  resulted  in  a  decrease  of  tradi¬ 
tional  food  sources.  Some  waterfowl  species  have  declined  as  a 
result,  but  several  have  adapted  to  alternate  food  sources. 
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There  are  also  differing  views  concerning  the  effects  of  milfoil  on 
fisheries.  The  North  Carolina  Department  of  Natural  and  Economic 
Resources  (1974)  states:  "The  one  clear  value  of  milfoil  growth  in 
Currituck  Sound,  North  Carolina,  is  that  it  enhances  sport  fishing. 
The  plant  provides  a  substrate  for  many  invertebrate  animals  upon 
which  many  forage  and  game  fishes  feed.  The  shelter  provided  by  the 
weed  beds  promotes  great  expansion  of  the  forage  fish  populations 
utilised  by  prized  game  fishes.  The  weed- bed  margins  provide  many 
lineal  miles  of  ideal  ‘edge  effect'  fishing."  Frye  (1972)  and 
Thompson  and  Hartwig  (1973)  dispute  this  view,  stating  that  dense 
milfoil  populations  provide  excessive  shelter  for  small  fish  which 
impacts  the  predator-prey  relationship  to  the  point  that  game  fish 
are  stunted. 

When  milfoil  reaches  the  water  surface  in  late  summer,  it  creates  a 
quiet  water  area  which  provides  a  good  mosquito  breeding  area  and 
also  tends  to  collect  debris,  further  impacting  esthetics. 

1.03.5  Environmental  Factors  Affecting  Milfoil  Growth.  Like  all 
aquatic  plants,  milfoil  has  several  requirements  for  growth.  Its 
parameters  for  optimum  growth  are  not  fully  understood  and,  since  it 
is  a  very  recently  introduced  species  to  Washington,  most  of  the 
literature  dealing  with  its  requirements  are  from  other  parts  of  the 
country. 

1.03.5.1  Substrate.  Milfoil  seems  to  be  able  to  grow  in  a  wide 
range  of  substrate  types.  Young  (1973)  reported  dense  stands  in 
gravel,  sand,  and  silt  in  Melton  Hill  Reservoir,  Tennessee.  Milfoil 
is  also  capable  of  invading  hard  sand  if  other  factors  are  favorable 
(Steenis  and  Stotts,  1961).  Generally,  however,  coarse  substrates  in 
lakes  are  devoid  of  submerged  vascular  plants  unless  finer  sediments 
are  trapped  between  fragments  providing  a  rooting  medium  (Sculthorpe, 
1967).  Patten  (1956)  correlated  milfoil  density  to  substrate  parti¬ 
cle  nize.  Maximum  density  coincided  with  fine  organic  ooze,  while 
minimum  density  was  found  in  sand. 

1.03.5.2  Nutrients.  Grace  and  Wetzel  (1978)  stated  that  milfoil 
seems  to  be  successful  because  of  its  ability  to  avoid  nutrient  limi¬ 
tations,  especially  of  nitrogen  and  phosphorus.  Milfoil  can  take 
these  nutrients  out  of  the  water  through  its  foliage  and  can  also 
take  them  from  the  sediments  through  the  roots. 

Another  reason  milfoil  is  able  to  avoid  nutrient  limitations  is  its 
low  requirements.  Gerloff  (1975)  found  that  the  critical  concentra¬ 
tions  of  nitrogen,  phosphorous,  and  potassuim,  the  minimum  concentra¬ 
tions  in  a  plant  which  will  permit  maximum  growth,  is  much  lower  in 
milfoil  than  other  macrophytes  tested. 

Most  of  the  lesser  nutrient  requirements  have  not  been  tested  in 
relation  to  milfoil  growth  and  reproduction.  Stanley  (1970),  how¬ 
ever,  found  that  calcium  is  required  at  concentrations  greater  than 
1  mg  per  liter  for  maximum  photosynthesis.  He  also  foumd  that  the 
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uptake  of  phosphate  is  correlated  with  the  calcium  concentration  in 
the  water.  Total  exclusion  of  calcium  prevented  phosphate  uptake  by 
roots  and  severely  reduced  uptake  by  stems  and  leaves. 

1.03.5.3  Available  Light  (a  Function  of  Water  Depth  and  Turbidity). 
The  maximum  milfoil  biomass  will  be  in  a  zone  which  is  deep  enough  to 
accommodate  luxuriant  growth  and  shallow  enough  to  allow  sufficient 
light  for  photosynthesis  (Grace  and  Wetzel,  1978).  The  maximum  depth 
of  milfoil  growth  is  subject  to  the  turbidity  of  the  water.  Suspended 
particles  and  algal  growth  are  two  factors  which  will  increase  tur¬ 
bidity  and,  therefore,  decrease  light  penetration. 

Milfoil  has  an  advantage  in  the  deeper  waters  of  the  littoral  zone 
because  of  its  low  light  compensation  point,  the  point  at  which 
oxygen  used  for  respiration  equals  that  produced  by  photosynthesis 
(1  to  2  percent  of  surface  light)  (Grace  and  Wetzel,  1978). 

Root  initiation  and  growth  of  milfoil  are  dependent  upon  light, 
auxin,  and  nutrient  interactions  (Stanley,  1970).  Stanley  also  found 
that  light  promoted  root  initiation  but  not  root  growth  and  that 
maximum  root  growth  occurred  in  200  parts  per  billion  (ppb)  indole 
acetic  acid  (an  auxin). 

Young  (1973)  found  the  maximun  standing  crop  of  milfoil  to  be  between 
5  and  6  feet  in  depth  in  a  Tennessee  Reservoir  where  the  water  was 
very  turbid. 

Peltier  and  Welch  (1970)  suggested  that  variability  of  aquatic  plant 
problems  may  be  caused  by  the  variation  of  available  light  during  the 
critical  growing  period  (April  and  May).  Their  study  in  Pickwick 
Reservoir,  on  the  Tennessee  River,  ranged  over  8  years.  They  found  « 
direct  correlation  between  the  amount  of  rainfall  and  the  depth  of 
the  photic  zone  independent  of  nutrient  availability.  The  increatwd 
runoff  caused  increased  turbidity  and  a  decrease  in  the  depth  of  the 
photic  zone.  The  years  of  the  greatest  plant  problems  in  the  reser¬ 
voir  corresponded  with  the  years  of  least  rainfall  and  resulting 
turbidity  during  the  critical  growing  period.  Also  contributing  to 
differing  levels  of  light  availability  in  the  study  were  water 
releases  from  an  upstream  dam  and  water  elevation  variations  in  the 
reservoir. 


1.03.5.4  Water flow  and  Turbulence.  Slow  moving  or  stagnant  waters 
tend  to  have  a  stable  bottom  covered  by  sand,  clay,  or  mud  and  tend 
to  support  a  rich  flora  of  higher  plants.  Running  water  is  charac¬ 
terized  by  lower  temperatures  and  a  comparative  absence  of  humus, 
detritus,  and  plankton.  Besides  the  lack  of  suitable  substrate, 
vascular  plants  have  a  complexity  of  organization  that  cannot  with¬ 
stand  the  stress  of  rapidly  moving  water  (Needham  and  Lloyd,  1930). 

Wave-washed  areas,  and  areas  of  fluctuating  water  levels,  usually 
have  very  little  plant  growth  (Reid,  1961).  Severe  wave  action 
limits  milfoil  establishment,  but  once  established,  milfoil  tends  to 
reduce  wave  effects  (Stotts,  1961). 
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Some  movement  is  needed  to  exchange  water  at  the  leaf  surface  where 
bicarbonate  carbon  sources  and  nutrients  supplies  are  absorbed  and 
become  depleted  (Westlake,  1967). 

1.03.5.5  Temperature.  Young  (1973)  noted  that  water  temperatures  in 
Melton  Hill  Reservoir,  Tennessee,  did  not  limit  the  distribution  of 
milfoil,  but  did  influence  th*  metabolism,  vegetative  reproduction, 
fruit  development,  and  abundance  of  the  plant.  Plant  stands  in  water 
between  19°  and  26°  C  reached  the  water  surface  in  June  and  flow¬ 
ered  in  July.  Stands  in  water  between  9°  and  15°  C  reached  the 
surface  in  August  and  flowered  in  September. 

Young  also  noted  an  apparent  relationship  between  temperature  stabil¬ 
ity  and  plant  density,  with  standing  crops  increasing  as  daily  tem¬ 
perature  fluctuations  decreased. 

The  optimum  temperature  for  milfoil  photosynthesis  is  35°  C  (Van  et 
al.,  1976),  but  the  optimum  temperature  for  growth  is  probably  much 
lower.  Milfoil  has  been  documented  growing  in  waters  from  0.1°  to 
30°  C  (Anderson,  1964;  Anderson  et  al.,  1965).  Titus  et  al.  (1975) 
determined  that  a  10°  C  increase  in  temperature  stimulated  a  10  per¬ 
cent  increase  in  the  peak  standing  crop.  Grace  and  Tilly  (1976), 
however,  found  productivity  to  decrease  at  temperatures  above  24°  C. 

Increase  in  temperature  from  11°  to  26°  C  greatly  increases  rates 
and  amounts  of  nutrient  absorption  and  translocation  in  milfoil  as 
shown  by  radioisotope  uptake  (Young,  1973). 

1.03.5.6  PH  and  Alkalinity.  Optimal  milfoil  growth  occurs  in  water 
of  high  pH  and  high  conductivity.  The  usual  distribution  of  milfoil 
in  hard,  alkaline  water  may  be  correlated  with  the  plant's  capacity 
to  utilize  bicarbonate  ae  a  major  carbon  source  in  photosynthesis 
(Nielsen,  1956;  Spence,  1967). 

Net  photo synthetic  CO2  uptake  in  milfoil  is  pH  dependent.  Optimal 
photosynthetic  rates  were  obseved  at  pH  8.4  and  decreased  at  pH  10 
due  to  the  lack  of  free  CO2  and  bicarbonate  (Stanley,  1970). 

PH  is  a  limiting  factor  in  soft  water,  but  milfoil  can  grow  well  when 
both  pH  and  calcium  levels  are  low  if  there  is  no  intraspecific  com¬ 
petition  (Hutchinson,  1971). 

Milfoil  failed  to  survive  in  a  Tennessee  Valley  pond  where  the  alka¬ 
linity  was  less  than  20  mg  of  calciuir,  bicarbonate  per  liter  (Smith, 
1971). 

1.03.5.7  Salinity.  Milfoil  can  tolerate  tidal  waters  with  salinity 
up  to  16  parts  per  thousand  (ppt)  which  is  about  46  percent  sea 
salinity.  It  roots  best  at  3.5  ppt  (10  percent  sea  salinity)  (Reed, 
1977).  Boyer  (1960),  in  laboratory  studies,  showed  that  inhibition 
started  at  10  ppt  and  became  severe  at  15  to  20  ppt. 
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Leaf  area  and  stem  diameter  were  found  to  decteaae  aa  salinity 
increased.  Flowering  decreased  and  it  was*  delayed  or  nonexistent  at 
higher  salinities.  As  salinities  increased  above  15  ppt,  stems  broke 
near  the  substrate  and  large  floating  mats  of  decaying  plant  material 
were  formed  (Anderson,  1964). 

1.03.6  Potential  for  Milfoil  Growth.  Using  measurements  of  light 
penetration,  water  quality,  and  sediment  characteristics,  a  field 
team  from  the  Corps'  Waterways  Experiment  Station  (WES)  concluded 
th*t  a  high  potential  existed  for  the  expansion  of  milfoil  in 
presently  infested  lakes  and  for  eventual  milfoil  expansion  into 
currently  uninfested  areas.  Based  on  their  study  results,  WES  made 
the  following  projections  of  potential  maximum  milfoil  growth  in 
selected  water  bodies: 


Water  Body 

Lake  Washington 
Lake  Union 
Lake  Sammamish 
Osoyoos  Lake 
Okanogan  River 
Columbia  River 


TABLE  1 


Milfoil  Potential 
for  Growth 


Total 


3,930 

180 

690 

550 

440 

106,750 

112,540 


1.04  Alternative  Treatment  Methods.  Treatment  methods  given  exten¬ 
sive  review  for  possible  use  in  an  aquatic  plant  management  program 
are  shown  in  table  2  and  sumnariced  below.  Detailed  cost  breakdowns 
for  mechanical  harvesting,  fiberglass  bottom  screens,  and  chemical 
treatment  alternatives  are  provided  in  appendix  A. 

1.04.1  Mechanical  Harvesting.  Mechanical  harvesting  entails  cutting 
aquatic  vegetation  5  to  8  feet  below  the  water  surface  and  removing 
the  cut  vegetation  from  the  water.  The  root  systems  are  not  affected, 
so  the  plants  continue  to  grow.  There  are  several  different  types  of 
harvesters  available,  from  large  units  which  automatically  pick  up 
the  cut  plants  to  small  cutter  boats  which  require  hand  pickup. 

Because  milfoil  is  spread  by  fragmentation,  harvesting  can  speed  its 
dispersal.  Containment  booms  are  often  used  around  the  treatment 
areas  to  minimize  floating  fragments,  brt  they  are  not  100  percent 
effective.  For  these  reasons,  mechanical  harvesting  should  be 
limited  to  areas  which  do  not  require  complete  control  and  do  not 
directly  threaten  uninfested  waters. 


Another  problem  associated  with  harvesting  milfoil  is  upland  disposal. 
Transport  and  handling  are  expensive,  and  many  attempts  that  have 
been  made  to  find  a  use  for  the  harvested  milfoil,  to  partially  defray 
the  cost,  have  been  unsuccessful.  However,  the  cost  of  disposing  of 
harvested  milfoil  may  be  reduced  because  of  the  compost  value  of  the 
material.  For  example,  preliminary  tests  indicate  that  milfoil  can  be 
composted  for  use  as  growth  media  in  greenhouses  (Wile  et.  al.,  1978). 
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Anderson  et  al.  (1955)  analysed  the  mineral  composition  of  milfoil  to 
determine  if  it  could  he  used  as  a  supplement  or  substitute  for  com¬ 
mercial  fertiliser.  Freshwater  and  estuarine  samples  from  Chesapeake 
Bay  were  t.^alysed.  The  conclusion  reached  was  that  milfoil  would  not 
be  an  economically  feasible  substitute  for  commercial  fertiliser  due 
to  an  85  to  95  percent  loss  in  weight  upon  drying  and  an  N-P-K 
(Witrogen-phosphorous-potassium)  value  of  only  3-2-5  (percent  dry 
weight). 

Boyd  (1968)  analysed  several  aquatic  macrophytes  to  determine  their 
potential  for  use  as  forage.  He  found  that  many  species,  including 
milfoil,  have  a  high  percentage  of  crude  protein,  but  were  generally 
low  in  fiber  value.  The  coat  of  harvesting,  drying,  and  transporting 
appear  to  limit  commercial  use  of  aquatic  plants  for  forage. 

Attempts  were  made  to  utilize  milfoil  as  a  source  of  xanthophyll  in 
chicken  feed,  but  the  xanthophyll  derived  from  it  was  very  unstable 
and  the  meal  made  from  milfoil  pigmented  broilers  (Smith,  1971). 

The  estimated  r.oat/acre  of  mechanical  harvesting  (assuming  two 
cuttings  per  year),  including  disposal,  is  $920. 

1.04.2  Rotovating.  Rotovating  involves  "tilling"  the  bottom  sedi¬ 
ments  to  a  depth  of  6  inches  to  dislodge  plant  roots.  The  plant  parts 
float  to  the  surface  and  are  then  removed.  The  treatment  area  is 
surrounded  by  containment  booms  to  prevent  the  spread  of  fragments. 
This  rethod  is  not  100  percent  effective  because  all  of  the  plants  do 
not  float,  nor  are  they  always  completely  removed. 

Because  of  the  environmental  disruption  caused  by  rotovating,  it 
should  be  used  only  when  complete  removal  of  the  plant  is  required, 
when  the  treatment  area  is  too  large  tor  either  hana  pulling  or  a 
suction  dredge,  and  when  herbicide  application  is  not  possible. 

A  definite  cost  per  acre  for  rotovating  has  not  been  established. 

Based  upon  the  Canadian  Aquatic  Plant  Management  Program,  costs  in 
the  t&nge  of  $600  to  $700  per  acre,  plus  capital  cost  ($50,000), 
could  be  expected. 

1.04.3  Suction  Dredge.  The  suction  dredge  involves  the  use  of  a 
small  barge  or  boat  equipped  with  compressors  and  suction  hoses.  The 
suction  hoses  are  small  and  are  controlled  by  divers  who  use  them  to 
remove  individual  milfoil  plants,  roots  and  all.  The  plant  parts  are 
carried  through  the  hoses  to  a  holding  basket  on  the  barge  which 
separates  the  plants  from  the  water  and  sediment.  The  water  is  dis¬ 
charged,  along  with  the  sediment,  to  the  water  body. 

Because  of  the  high  cost  and  the  limited  amount  of  area  which  can  be 
treated,  the  suction  dredge  is  feasible  only  for  small  areas  which 
require  complete  milfoil  removal,  are  too  large  for  hand  removel,  and 
cannot  be  treated  with  a  herbicide. 
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TABLE  f 

CKJtKtCAL  1 

CON  *4  DC  RATIONS 

'  2,  4-0  (DMA  *  SEE)  ENDOTHALL  4  OIQUAT 

DtCHLOeENIl 

HARVEST! 

* 

A 

CRAWL!  OR  MNWTIVr  ' 
ECOSYSTEMS 

* 

R 

i 

Aquatic  plant  »|>e«  U»  dlvet- 
•  lty  1r  not  greatly  riJmnl 
af  t  et  treatment.  No  dis¬ 
ruption  of  aubmi rstr. 

Selective  for  Mtlfotl. 

ho  disrupt  inn  of 
aubat  rate . 

No  JiRI  U|’t  ion  of 
auhst  t  ate. 

No  disrupt  ion  ot 
subflt rat  e . 

Area  of  t i eat meat 
trolled  (no  t^M« 
target  area).  Nm  - 

ruptlon  of  BubatH 

Possible  tapscU  with 
repeated  use.  Drift  mv 
affect  nontarget  area*. 

1*  1*  J  non- select  lvr  herb 1  - 

vide  (hat  will  denttm  manv 
nnntarcrt  apei lea  and  elimi¬ 
nate  hub i tot  and  rover  lor  it 
variety  of  aquatic  orga 
hlaaia  .  D-  lit  may  affect 
nortarget  areas. 

It  th  A  non- nele. t Ive  herht- 
.  Ide  that  will  dent  rn*  i-anv 
non'.  «l  get  ape*  ten  and  elimi¬ 
nate  hah  list  and  cover  for  a 
va;  -«'lN  Of  squall,  orga¬ 
nist  .  !»*•  1  f  t  mav  af  feet 

n-'ntai  gel  areas 

It  la  a  non-aele*  t Ive  herbi¬ 
cide  that  will  destroy  many 
nontarget  ape.  Ira  and  elimi¬ 
nate  hahl'at  sod  cover  for  a 
varie'v  of  squat  1*  orga¬ 
nisms.  Drift  mav  i:ie*t 
nontarget  areas. 

N*  tt-  select  ive,  all 
habitat ,  food  aa4 
a  variety  of  aqumfea 
organ  tarns.  1 

4 

c 

m 

R 

FOTASLE  WATER 

SUFFLY  ; 

R 

■v 

a 

Rapid  breakdown  reau.ta  In 
no  long-term  Interruption 
of  water  uir. 

Non**. 

None . 

None . 

Minimum  disruption  4 
water  qualltv.  1 

j 

ftefora  use  laboratory 
analyala  nacaaaary  to  Inaura 
concentration  ta  within 
allowable  Halts  (0.1  (>p,  ) 

cannot  on*  Healed  wat(l 
for  7  dava  ifto  nq>llca- 
1 1  on . 

Cannot  use  treated  water 
lor  U  davs  after  applies- 
1 1  on . 

Cannot  be  used  In  potable 
wacer  supplies. 

None .  1 

i 

| 

i 

& 

A 

• 

• 

■b 

< 

IRMQATION  WATER  5 
swly  : 

V 

m 

s 

Will  reduce  clogging  of 

Intake  atructurea. 

Will  reduce  clogging  of 
intake  atructurea. 

Will  reduce  clogging  of 

Intake  atructurea. 

Will  reduce  clogging  of 
intake  atructurea. 

Does  not  disrupt  ta 
Irrigation  water,  1 

i 

i 

Itrlgatlon  with  treated 
water  way  result  In  damage 

to  agricultural  crops. 

Matr  let  Iona  In  use  near 

Intakes 

lannot  use  treated  w.itot 
lor  IS  days  after  applies- 
l  ion. 

Cannot  tine  treated  water 
tor  10  Jays  after  applica¬ 
tion. 

Cannot  be  used  if  water  Is 
used  f ot  food  crons.  Not 
recoMnended  for  other 
irrigated  applications. 

None .  l 

i 

\ 

j 

1 

f 

4 

1 

J 

« 

4 

1 

3 

FISHERIES 

J 

C 

« 

■b 

« 

<2 

Concentration  level  needed 
to  control  allfoli  la 
below  the  toxicity  ot  moat 
fish  species. 

Concent  rat  ton  level  needed 
to  control  milfoil  la 
below  the  toxicity  of  most 
fish  species. 

Concentration  level  needed 
to  control  milfoil  la 
below  the  toxicity  of  moat 
fish  species. 

Concent  rat  Ion  level  needed 
to  control  mllfol 1  Is 
below  the  toxlclcv  of  most 
fish  species, 

No  possible  chroml^ 

a 

i 

i 

Toxicity  to  some  species  is 
unknown.  Hay  have  chronic 
effects  with  repeated  use. 

Toxic  It v  to  aome  species  Is 
unknown.  Hay  have  chronic 
effect)  with  repeated  use. 

Toxicity  to  some  aperies  is 
unknown.  May  have  chronic 
effects  with  repeated  use. 

Toxlcltv  to  some  species  Is 
unknown.  Hay  have  chronlc 
effecta  with  repeated  use. 

Hav  have  some  ef  fad 
non- select  ive  lorn*) 
aquatic  vegetation* 
direct  kill  of 
during  harvest Ing.  ' 

• 

tt 

« 

C 

m 

> 

■u 

WILDLIFE 

M 

m 

c 

w 

■o 

R 

• 

Acute  mamallan  and  avian 
toxfclty  vary  low,  non- 
bloarcumulattva.  Coes  not 
deatroy  Most  native 
vegetation. 

Nou-bloaccumulat ive. 
Concentration  level 
needed  to  control  milfoil 
ta  below  the  toxlcltv  of  meat 
msMAltan  and  avian  spec  lea. 

Non-btoaccumulat Ive. 
Concentration  level 
needed  to  control  milfoil 
is  below  the  toxiclcy  of 

moat  maMsallan  and  avian 

species. 

Noo.-Moaccumulat  Ive. 

Co  leant  rat lcn  level 
needed  to  control  milfoil 
la  below  the  toxlcltv  of 

moat  mammalian  and  avian 

species. 

5 

No  possible  ehromi* 
impacts. 

Hay  have  chronic  toxic 
eft  eta  with  repeated 
ueagt . 

Hay  have  chronic  toxic 
effects  with  rapaated 
usage. 

Hay  have  chronic  toxic 
effects  with  repeated 
usage. 

Hay  have  chronic  toxic 
effects  with  repeated 
usage. 

Hav  have  minor  «ff4 
wildlife  due  to  mMflj 
selective  loam  of 
vegetation. 

it 

4 

U 

PERFORMANCE  3 

(EFFECTIVENESS) 

W 

• 

c 

5 

•b 

5 

M 

s 

Quickly  kills  roots  aa 
wall  aa  ateas  at  concentra¬ 
tions  that  art  not  harmfu’ 
to  moat  othar  daalrable 
sptcltt. 

Vary  effective  in  con¬ 
trolling  milfoil. 

Vary  effective  In  con¬ 
trolling  milfoil. 

Very  effective  In  con¬ 
trol)  Ing  milfoil . 

Systemic  -  will  cause  some 
root  kill. 

Vei  v  el  * e«.  live  la 
weed  stems  to  deptfcj 
feet.  lamwdlata  wm 
few  cnangea  to  watg| 
column  or  bottom,  ! 

Area  can  ba  rdn  aated  by 
fragments  f roa  outside  the 
treatment  area  dua  to  short 
persistence  In  weter  coluwi. 
Application  rate  Important 
(too  little  stimulates  growth) 
(too  auch  kills  only  stews  and 
leaves) . 

Contact  herbicide,  kllla 
■tame  only.  Plants  will 
grow  beck  in  6  months  to 

1  year. 

Contact  herblrlde,  kills 
stems  only.  Plants  will 
glow  beck  In  6  months  to 

1  veer. 

Host  plants  will  grow  back 
in  4  months  to  1  vear. 

Regrowth  to  eufZamc^ 
ible  within  1  momtlbj 
spread  of  tragwmtgu 
ulates  ragrowth  of j 
Shore  disposal  of 

.  | 

ECONOMIC 

(COST) 

2,4-D  (DMA)  |770/acra. 

2,4-D  (III)  )760/aere. 

liquid  $9(-0/acra. 
granular  $1, 470/acre 

*  DIPOTASSIUM  SALT 

)790/aera. 

$1, 245/acre. 

1 

$920/acre 

lncludsa  two  cuttimfl 

: 

i 
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TABLE  2  ALTERNATIVE  TREATMENT  METHODS 

MSCMAMCM. 


mVMONMNTM.  MAfMPULATKM 


HARVESTERS 


ROTOVATCR8 


SUCTION  DREDOE 


HANO  REMOVAL 


BOTTOM  SHADiNQ  WATER  LEVEL  FLUCTUATIONS  HERBIVOROUS  FISH 


Ate*  of  treatment  l«  con¬ 
trolled  (no  Impact  10  non- 
target  ate*)-  Mu  dt* 
ruptlon  of  substrate. 

Non-select  lve,  e i  imtnst f* 
habitat ,  food  and  cover  tut 
•  variety  ol  aquatic 

organisms- 


Area  ol  traatsant  In  con¬ 
trol  lad  (no  (apart  t  *  non- 
target  arua)  .  Mu  dis¬ 
rupt  i on  of  substrate. 


Dislodges  and  exposes 
benthic  or  Ran  tans. 
Non- select  tv*  removal 
vrget At  Ion. 


Very  selective  In  treatment 
area  and  somewhat 

selective  in  plant  temoval. 


Non- selective  loss  ol 
veietatlon  In  turbid  waters 


Vet*  selective  |o|  (testa 
sr.»a. 


Very  select lve 

■ent  ares. 


Disruption  of  benthlr 
communities. 


Dewater inu  of  the  shore  .rone 
would  kill  aquatic  plants, 
benthic  organisms,  severe 
disrupt  Ion  to  the  littoral 
habitat . 


Possible  unforeseen 
adverse  Interactions 
with  native  species. 


Minimum  disruption  ot 
water  quality. 


Short  ter*  disruption 
ot  water  quality. 


temporary  lm allied  turbidity 
following  treatment. 

Nay  release  bound 
pollutants  Item  the 
sediments. 


No  disruption  of  water 
quality  or  long  ter* 
effects  . 


So'ie  temporary  localised 
turbidity  to  small  areas 
during  treatment. 


No  long  tern  disruption  ol 
water  quality. 


Temporary  localized 
turbidity  to  mil  areas 
during  treatment. 


No  disruption  ol  water 
q»-*l  tty . 


No  disruption  of  water 
quality. 


Could  result  In  water  levels 
that  are  below  water  intakes. 
Shore  erosion  resulting  Iron 
dewatering  could  cause  water 
quality  problems. 


May  decrease  water  quality 
by  Increasing  algae  during 
certain  periods , 


-I 


Does  not  disrupt  use  of 
irrigation  water. 


Short  term  disruption  of 
water  quality. 


Temporary  localised 
turbidity  following  treat¬ 
ment.  May  release  bound 
pollutants  from  the 
sediments. 


Does  not  disrupt  use  o( 
trrlgat ion  water. 


Does  rot  disrupt  use  ol 
Irrigation  water. 


Does  not  disrupt  jse  of 
lrrlgat ion  water. 


Hay  result  In  water  lavels 
that  art  below  water  In¬ 
takes  and  leas  irrigation 
water  eupply. 


Does  not  disrupt  use  of 
Irrigation  water. 


No  possible  chronic  lnpaitsi 


Nay  have  some  effect  due  t< 
mm-aelrt  l  lve  lois  of 
aquatic  vegetation,  Some 
direct  kill  of  saull  fish 
during  harvesting¬ 


s'  possible  chronic  Impacts, 


No  possible  chronic 
lapse  t  s  • 


Nav  have  alnor  effects  on 
wildlife  due  to  non- 
aslectlve  loss  of 
vagetat Ion, 


Very  effective  In  removing 
weed  at erw  to  depth  of  d 
feat.  Imedlate  relief- 
few  changes  to  water 
column  or  bottom. 

((•growth  to  surface  poss¬ 
ible  within  l  month.  Causes 
spread  of  fragments.  Stim¬ 
ulates  regrowth  of  plant. 
Shore  disposal  of  wet 
weeds . 


$920/acre 

Includes  two  cuttings/yaar. 


Destruction  of  benthic 
cO#»Simltle«  may  have 
adverse  effects  on  other 
aquatic  organisms  that  feed 
on  the  benthos.  Non- 
aelecllve  lone  of  aquatic 
vegetal  Ion. 


No  possible  chronic 
impacts. 


Very  slight  Impact  due  to 
Increased  turbldttv. 


No  chronic  Impacts, 
af fsetad. 


small  arei 


No  chronic  lepacts, 
af fseted  , 


small  area 


No  possible  chronic  Impacts. 


possible  chronic  lmpMlj 


Slight  impact  due  tc  Increased 
turbidity. 


Very  slight  Impact  dua  to  non- 
aalectlva  loaa  of  vagatation  , 


Non-select lve  loss  of 
aquatic  vegetation,  Dewater¬ 
ing  of  the  shots  /one  can 
kill  benthic  organisms,  flah. 
and  fl!.'n  eggs. 


Imported  special  ma. 
adversely  affect  existing 
tlah  population* . 


i 


So  possible  chronic 
impacts. 


I  lay  have  minor  effects  on 
wildlife  due  to  ion- 
select  lve  loss  of 
vegetat ion. 


No  possible  chronic  Impacts, 
small  area  affected. 


No  possible  chronic 

impacts,  small  area 

af  fee  ted. 


May  have  minor  effects  do 
to  non-select lve  loss  of 
vegetation. 


No  possible  chronic  Israels 
•mall  area  affected. 


May  have  minor  effect a 
due  to  non-aelectlva  loaa 
of  v-jgetatlon. 


No  possible  chronic  Impacts 


Dewatering  on  the  littoral 
tone  could  have  adverse 
Impacts  on  resident  and 
migratory  waterfowl  and 
shore  birds  that  feed  and 
nest  In  shore  tones. 


No  possible  chronic  lm-  ! 
pacts. 


— J 


bbX  removal  of  roots  In  "ran- 
dom"-traveraes.  95X  removal 
of  roots  In  circular  pattarna 
and  2  passes .  Operates  In 
deepet  water  than  other  mech¬ 
anical  methods ,  Local 
disturbance  only. 

Short  term  increases  In 
turbidity.  Cannot  operate 
In  rough  weather,  shore 
disposal  of  wet  weeds. 


90X  effective  In  removing 
plants  to  any  depth.  Use¬ 
ful  for  small  areas. 
Successful  use  in  rocky 

areas  and  near  obataclss. 

lea  row tR  poeaI6Ii~In~I-2 
years.  Suitable  for  treat¬ 
ment  of  smell  eraae  only. 
Susceptible  to  alarms  and 
public  interference.  Slow 
end  labor  Intensive- 


Useful  for  confined  areas, 
rocky  areas  and  near 
obstacles. 


Material  la  reusable, use¬ 
ful  for  small  confined 
areas,  rocky  ere«s,  end  nee 
ohstades.  Impact  lm  all  red 
to  the  area  treated.  9S* 
effective  aftet  1*  days  of 
_coveif(tei _ 


100X  effective  on  well 
drained  slopes  in  the 
dew.  tered  tone. 


Very  limited  in  possible 
scope,  labor  Intensive, 
verv  costly. 


Subject  to  lifting  by  gas 
bubblaa.  Anchoring  may 
be  difficult  • 


Can  only  be  umed  in  water 
bodlas  whera  the  level  ran 
be  controlled. 


This  method  has  not  % 
sufficiently  develop 
for  practical  appl'gi 


icra 

($50,000  capital  coat) 


$800  to  $900/acre 
($12,00(1  capital  coat). 


Is  labor  intensive  and 
expensive.  Actual  coata 
dependent  upon  situation. 


$10,870/acra  installed. 


Coat  estimates  have  not  been 
developed. 


This  method  la  still  b«1 
researched,  No  coat 
are  available. 
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I  TREATMENT  METHODS 


SCCHAMCAL _ IXVIAONMCN'AL  MANIPULATION  MOLOINCAI 


OM 

SUCTION  MEDOE 

HAND  REMOVAL 

'  SOTTOM  SHADING  WATER  LEVEL  FLUCTUATIONS '  HERBIVOROUS  FISH  INSECTS,  PATHOGENS,  ETC 

1  Is  co  ti¬ 
ll  to  non- 
1  (1«- 
»»•• 

. . . — 

Verv  selective  In  treatment 

area  and  somewhat 

■elect Iv  In  plant  temoval. 

Verv  selective  for  treatment 
ar*a. 

Vet v  selective  tor  treat¬ 
ment  area. 

None  . 

None  • 

i 

P- 

■ 

Non-select Ive  loss  of 
vegetation  In  tut  bid  waters. 

None . 

P.m  option  uf  benthic 
coamunlt lea. 

Dewatering  of  tf  shore  tone 
would  kill  aquat.c  plants, 
benthic  organisms.  Revere 
disruption  to  the  littoral 
habitat . 

adverse  Interactions 
with  native  spedee. 

Possible  unforeseen  adverse 
Interactions  with  native 

epee  lee. 

r 

•loo 

No  disruption  of  water 
quality  or  long  tara 
effects  . 

No  long  term  disruption  of 
water  quality, 

No  disruption  ot  water 
quality. 

No  disruption  of  water 
quality. 

None  - 

No  disruption  of  eubatrate 
or  introduction  of  chemicals 
to  the  water. 

- 

1*4  turbldltv 

£ 

Some  temporary  local  lied 
turbldltv  to  small  areas 
during  treatment. 

Teaporarv  local lei 
turbldltv  to  small  areas 
during  treatment. 

None. 

Could  result  in  water  levela 
that  are  below  water  Intakes. 
Shore  erosion  resulting  from 

quality  problems. 

by  increasing  algaa  during 
certain  parloda  . 

None. 

i 

i 

j 

i  ■■ 

i 

i 

|tion  of 

Does  not  disrupt  use  ot 
Irrigation  water. 

Does  not  disrupt  use  of 

Irrlgat  ton  water. 

Does  not  disrupt  usr  of 
irrlgat Ion  water. 

None  • 

Doee  not  disrupt  use  of 
Irrigation  water. 

Does  not  disrupt  use  ol 
Irrigation  <ater. 

^ . 

1 

pm  bound 

Hn 

None . 

None, 

None . 

May  reault  in  watar  levels 
that  are  below  water  In¬ 
takes  and  lasa  Irrigation 
watar  supply. 

Nona. 

None 

: 

Me  iop-etJ. 

No  possible  chronic 

Impacts. 

No  chronic  Impacts,  small  ares 
affected. 

No  chronic  impacts,  small  area 
affected  . 

No  possible  chronic  Impacts. 

No  possible  chronic  Impacts. 

Potential  food  source  for 
other  aquatic  orgar.lems. 

Unthic 

have 

1  >M  other 
!•  that  teed 

5  Hon- 
M  aquatic 

Very  alight  lapse t  due  to 
increased  turbidity. 

Slight  Impact  due  to  Increased 
turbldltv . 

Very  slight  Impact  due  to  non- 
■electlve  loss  of  vegetation  . 

Non-select ive  loss  of 
squat lc  vegetation.  Dewater¬ 
ing  of  the  shore  cone  can 
kill  benthic  organlams,  fish, 
and  fish  eggs, 

Imported  species  may 
adversely  affect  existing 
fish  populations. 

Hay  adversely  affect 
existing  fish  food  sources. 

No  possible  chronic  Irpact:., 
small  area  affected. 

No  possible  chronic 

leper t a ,  small  area 

Affected. 

No  possible  chronic  Impacts 
small  area  affected. 

No  possible  chronic  Impacts, 

No  possible  chronic  im¬ 
pacts. 

(facts  on 

IT 

Mas  have  minor  effects  due 
to  non-**)ectlve  loss  of 
vegetat Ion. 

None . 

May  have  minor  effects 
due  to  nan-salectlve  lost 
of  vegetation. 

Dewatering  on  the  littoral 
zone  could  have  adverse 

Impacts  on  resident  end 
migratory  waterfowl  and 
shore  birds  that  feed  and 
nest  In  shore  tones, 

None. 

studied.  Potential  Impacts 
are  being  investigated. 

Kata  In  "ran- 
Dl  removal 

|Ur  patterns 

90X  effective  In  removing 
plants  to  any  depth.  Use¬ 
ful  for  small  areas. 
Successful  use  In  rocky 
areas  and  near  obstacles. 

Useful  for  confined  areas, 
rocky  areas  and  near 
obstacles. 

Material  Is  reusable,  use¬ 
ful  for  small  confined 

obstacles.  Impact  localised 
to  the  area  treated.  951 
effective  aftes  14  days  of 
coverage. 

100X  effective  on  well 
drained  slopes  In  the 
dewatered  tone. 

This  method  has  not  been 

This  method  has  not  been 
sufficiently  developed  for 

bases  in 

Can  only  be  used  In  water 

for  practical  application 

practical  application. 

bat  operate 

If,  Shore 

Meads . 

u  - 

years.  Suitable  for  treat- 
merit  of  small  areaa  only. 
Susceptible  to  storas  and 
public  interference.  Slow 
■nd  labor  Intensive. 

Verv  limited  In  possible 
scope,  labor  Intensive, 
very  costlv. 

Subject  to  lifting  by  gas 
bubbles.  Anchoring  may 
be  difficult. 

bodies  where  the  level  can 
he  controlled. 

f 

i 

•oat) ■ 

$800  to  $900/acre 
($12,000  capital  coat). 

Is  labor  intensive  and 
expensive.  Actual  costs 
dependent  upon  situation. 

$10,870/acre  installed. 

Coat  estimates  have  not  been 
developed . 

This  method  la  still  baing 

art  available. 

This  metnoA  is  mtlll  being 
researched.  No  coat  sitimates 
have  been  developed. 

L  ™ 

2- 
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V 
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TABLE  2  Ad 


CONSIPtRATIOMS  j,  4-P  (DMA  *  ME) _ ENDOTHALL  ♦  p)QUAT _ WCHLOWNU.  HARVESTERS 


■ 

• 

PHYSICAL  l 

BOTTOM  COMPOUTIOHi 
AND  CONFIGURATION,  5 
OWTACLIt,  DEPTH, 
WATER  CURRENTS,  • 
ETC.)  J 

1 

j 

S 

Can  bp  used  In  localised 
stirs.  Nut  hindered  by 
bat  to*  type  or  underwater 
iibsU(  Im.  No  « Iteration 
of  the  but  to* . 

Can  be  used  In  local  tied 
areas.  Not  hindered  bv 
bottoa  type  or  underwater 
obstacles.  No  alteration 
of  the  holloa. 

('an  be  used  In  localised 
•Iran.  Not  hindered  bv 

tvpe  or  underwater 
.•beta*  lea.  No  alteration 
of  the  bottoa. 

Can  be  used  In  local  lied 
areas.  Not  hindered  by 
bottoa  tvpe  or  underwater 
obstacles.  No  alteration 
of  the  bottoa. 

No  alierat Ion  of  the 
bottoa. 

Cannot  bs  used  in  rapidly 
moving  water. 

Cannot  he  applied  In  tapidlv 
aovlng  water. 

lannol  l  e  applied  In  rapldlv 
moving  wat  e« • 

Cannot  he  applied  In  rapidly 
ax>vlng  water. 

Cannot  he  uaed  In  confined 
areas  or  near  obstacles. 

Bough  water  conditions 
auat  be  avoided. 

4 

M 

4 

RECREATION  | 

(WATER  CONTACT  ANO* 
NONWATER  CONTACT)  . 

} 

e 

i 

i 

s 

There  are  no  swtvlng, 
water  skiing  or  fishing 
restrictions  following 
treatment  with  2,4-D. 

None . 

There  aie  no  real r let  Ions  on 
flahlng  after  treatment. 

There  aie  no  reattUtlona  on 
■  wining  after  treatment. 

There  are  no  restrictions  j 
on  recreational  uae  alter  , 
phyalial  removal  of  \ 
harvester . 

None. 

El  ah  froa  treated  water  can¬ 
not  be  used  fur  tood  or 
feed  for  ^  days  after  appli¬ 
cation.  Swimming  should  he 
restricted  for  24  hours 
after  treatment . 

Svlamlng  should  he  rea»rlcted 
lor  10  Java  following  appli¬ 
cation. 

Elah  froa  treated  water  can 
not  be  used  foi  food  or 
feed  for  *10  dava  following 
applies! Ion. 

Swlanern.  boaters  and  water  , 

skiers  would  have  j  ••  avoid  j 

nar vesting  equipment  l 

dui lng  harvesting  opera¬ 
tions. 

• 

4 

J 

« 

NAVIGATION  3 

(COMMERCIAL) 

! 

| 

\ 

5 

None . 

None. 

None . 

None . 

1 

None . 

: 

None. 

None. 

None. 

None . 

(oulJ  interrupt  or  congest 
navigation  route*  during 
treatment  operations.  ! 

, 

■ 

2 

§ 

HYDROPOWER  3 

i 

| 

| 

s 

None. 

None. 

None. 

None. 

Would  remove  aquatic 
vegetation  (roa  the  water, 
decreasing  floating  mats 
which  cuulvi  .log  water  . 

Intakes.  ‘ 

None. 

None. 

None. 

None, 

None . 

HUMAN  TOXICITY 

Fairly  low  tonicity. 

Hay  have  chronic  effects 
with  repeated  exposure. 

Acute  and  chronic 
toxicltiee  unknown* 

Acute  and  chronic 
l oxl cl  ties  unknown- 

Acute  and  chronic 
toxlcitiea  unknown* 

1 

None , 

REGULATORY 
REQUIREMENTS 
(PERMITS,  VARIANCES. 
REGISTRATION, 
LICENCES.  ETC.) 

CoMerclal  preparations  auat 
have  an  EPA  approved  label 
and  a  registration  nuaber. 

The  applicator  auat  be  licensed 
and  label  restrictions  auat  be 
followed.  A  water  quality 
variance  froa  the  Dapartaent 
of  Ecology  la  required. 

Coanerclal  preparations  auat 
have  an  EPA  approved  label 
«nd  a  registration  n«ber.The 
applicator  auat  ba  licensed 
and  label  restrictions  auat  bi 
be  followed.  A  water  qualitv 
varlance  froa  the  Department 
of  Ecology  Is  required. 

Commercial  preparations  mu§t 
have  an  EPA  approved  label 
and  a  registration  nuaber. 

The  applicator  auat  be  licen¬ 
sed  and  label  restrictions 
must  be  followed.  A  water 
quality  variance  from  the 
Department  of  Ecology  la 
required. 

I'casaerctal  preparations  mist 
»n  FPA  approved  lalel 
and  a  reg.-rration  n*mber. 

The  applicator  must  be  licen¬ 
sed  and  label  restrictions 
auat  be  followed.  A  water 
quail  tv  variance  froa  the 
Department  of  Ecology  la 
required. 

( 

None  .* 

■ 

AVERAGE  RATE 

i 

2,4-D  (DMA)  100  acres /day 

2.-.-D  (BEE)  80  scres/day 

endothall  liquid  100  acres/day 
endothall  granular  lb  acrea/day 

*  DIPOTASSIUM  SALT 

100  acrea/day  « 

50  scres/day 

lip  to  10  acraa  per  day. 

Average  about  6  acres 
per  day. 

(Aqua-Trio  Unit) 

Leaa  for  smaller  units. 

- 

/ 


TABLE  2  ALTERNATE  TREATMENT  METHODS 


TAL  MMSHSATIOW 


HARVESTERS 


Ho  alterat ion  of  the 
bottoa. 


Cannot  be  used  In  confined 
sraas  or  n«sr  obstacles, 
lough  water  conditions 
astst  be  avoided. 


There  ere  no  restrictions 
on  recreational  use  after 
physical  rcwvil  of 
harvester. 


Svlwri,  boaters  and  water 
skiers  would  hav-j  to  avoid 
harvesting  equipment 
during  harvesting  opera- 
t ions. 


ROTOVATORS 


SUCTION  DREDGE 


Can  be  used  on  a  rocky 
substrate  and  near  obstacle 


Cannot  operate  in  confined 
areas  or  near  obstacles. 
Rough  water  conditions 

■ust  be  avoided. 


Ho  long-tara  recreational 
restrictions. 


Ho  restriction  to 
rec real  ions 1  use. 


SwlBtrs,  boater#)  and  water  I  Swiaaera,  boat* 


skiers  would  have  to  avoid 
rotovatlng  equipment  during 
treacaent  and  operations. 
Uater  turbidity  would  dis¬ 
courage  recreational  uae. 


skiers  would  hsve  to  avoid 
dredging  equipment  during 
treat eent  operations. 


HAND  REMOVAL 


Diver  can  go  anywhere  i 
reaovc  suit  patches 


Raking  or  hand  pulling  can 
be  used  only  ln  shallow 
shore  rones. 


No  restriction  to 
recreational  use. 


Svlawri,  boaters  and 
watat  sklars  would  have 
to  avoid  araaa  during 
operation) 


BOTTOM  SHADSM  WATER  LEVEL  FLUCTUATION  HERKVOROW 


Ho  permanent  alterations 
of  bottoa.  Can  be  weed 
near  obstacles  and  In  any 
depth  water.  Ho  distur¬ 
bance  to  water  coluan. 
Sedlaentm  are  not  dlaturbc< 


Subject  to  atora  and  wave 
damage . 


Hot  affected  by  obetrwctl 


Could  Halt  ewlaalng  end 
boating  activities  during 
the  traataant  period 


Drawdown  operations  during 
spring  and  nwr  could  re¬ 
strict  uae  of  recreational 
facilities. 
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iTE  TREATMENT  METHODS 


A  definite  cost  per  acre  for  suction  dredge  has  not  been  established. 
Based  upon  the  Canadian  program,  costs  in  the  range  of  $800  to  $900 
per  acre,  plus  capital  cost  ($12,000),  could  be  expected. 

1.04.4  Hand  Removal.  Hand  removal  can  consist  of  either  pulling 
individual  plants  by  hand,  which  removes  the  roots,  or  by  using  a 
rake  or  other  tool  which  would  remove  only  the  foliage.  This  method 
is  obviously  limited  b'tt  can  be  ueed  to  clear  around  private  piers  or 
to  remove  small  patches  fo  prevent  spread.  In  deeper  water,  divers 
and  special  equipment  would  be  required. 

The  cost  of  this  method,  which  would  be  based  principally  on  labor 
and  the  cost  of  diving  equipment,  if  required,  would  be  entirely 
dependent  on  the  situation.  The  use  of  this  method  would  be  minimal 
and  very  localized.  No  per-acre  cost  has  been  estimated  because  of 
lack  of  data  and  limited  probable  use  of  this  method. 

1.04.5  Chemical  Treatment. 

1.04.5.1  2,4-D.  The  chemical  2,4-dichlorophenoxyacetic  acid  (2,4-D) 

is  a  systemic  herbicide  registered  by  the  U.S.  Environmental  Protec¬ 
tion  Agency  (EPA)  and  the  Washington  State  Department  of  Agriculture 
(WDA)  for  aquatic  plant  control.  2,4-D  kills  the  milfoil  roots  as 
well  as  the  upper  plant  portion.  One  treatment  per  year  should  pro¬ 
vide  adequate  control.  2,4-D  has  a  high  degree  of  selectivity  for 
milfoil  and  does  not  affect  most  native  species  at  recomnended  treat¬ 
ment  concentrations.  It  is  suitable  for  use  in  most  Washington  State 
waters  currently  infested  with  milfoil.  It  would  be  especially  use¬ 
ful  in  areas  that  are  too  large  for  hand  removal  or  suction  dredge 
and  where  complete  control  is  required.  2,4-D  would  have  use  restric¬ 
tions  in  the  vicinity  of  domestic  or  irrigation  water  intakes  and 
salmon  spawning  and  rearing  areas.  Two  different  formulations  of 
2,4-D  could  be  used  for  milfoil  control:  a  liquid,  dimethyl amine 
salt  (DMA);  and  a  granular  form,  butOKyethanol  ester  (BEE). 

The  recomnended  application  rate  for  liquid  2,4-D  (IMA)  is  5  gallons 
per  acre  (20  pounds  acid  equivalent)  in  areas  where  the  water  depth 
is  4  feet  or  less,  and  10  gallons  per  acre  (40  pounds  acid  equivalent) 
where  the  water  is  deeper  than  4  feet.  The  per-acre  costs  for  areas 
greater  than  4  feet  deep  is  approximately  $770.  The  recomnended 
application  rate  for  the  granular  form  of  2,4-D  (BEE)  is  100  pounds 
per  acre  (20  pounds  acid  equivalent).  The  per-acre  cost  is  approxi¬ 
mately  $760. 

1.04.5.2  Endothall  (Dipotassium  Salt),  Dichlobenil,  and  Diquat. 

Diquat  and  the  dipotassium  salt  formulation  of  endothall,  hereafter 
referred  to  as  endothall,  are  contact  herbicides  registered  by  EPA 
and  the  State  Department  of  Agriculture  for  aquatic  plant  control; 
they  kill  the  leaves  and  stems  but  do  not  affect  aquatic  plant  roots. 
Dichlobenil  is  systemic  and  thus  would  cause  some  root  kill.  These 
chemicals  are  not  selective  to  milfoil;  they  would  also  kill  many 
native  species  of  aquatic  plants.  For  this  reason,  they  are  recom¬ 
mended  for  very  limited  use,  primarily  for  areas  in  which  the  exclu¬ 
sion  of  all  aquatic  growth  is  acceptable  (e.g.,  swinming  beaches). 
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These  chemicals  could  kill  many  terrestrial  species,  so  care  must  be 
taken  to  insure  that  irrigation  water  is  not  treated.  There  are  also 
some  restrictions  on  swimming,  fishing,  and  drinking  the  treated 
water  for  a  period  of  time  after  the  treatment.  One  treatment  per 
year  should  give  adequate  control. 

The  recommended  application  rate  for  diquat  is  2  gallons  per  acre  (4 
pounds  active  ingredient)  at  a  per-acre  cost  of  approximately  $790. 

The  recommended  application  rate  for  liquid  endothall  is  10  gallons 
per  acre  (30  pounds  acid  equivalent)  at  a  per-acre  cost  of  approxi¬ 
mately  $960.  The  recommended  application  rate  for  the  granular  form 
of  endothall  is  500  pounds  per  acre  (10  percent  active  ingredient)  at 
a  per-acre  cost  of  approximately  $1,470.  The  recommended  application 
rate  for  dichlobenil  is  150  pounds  per  acre  (10  percent  active 
ingredient)  at  a  per-acre  cost  of  approximately  $1,265. 

1.04.6  Fiberglass  Bottom  Screens.  Bottom  screens  involve  the  instal¬ 
lation  and  anchoring  of  a  polyvinyl  chloride-coated  fiberglass  screen. 
The  screen  limits  sunlight  penetration  and  effectively  eliminates  all 
aquatic  growth  in  the  affected  area. 

Bottom  screens  have  been  tested  as  part  of  METRO'S  Union  Bay  Milfoil 
Demonstration  Project  and  at  some  City  of  Seattle  public  swimming 
beaches  and  has  shown  to  provide  good  milfoil  control. 

Because  of  the  cost  of  the  screen  and  the  fact  that  it  eliminates  all 
vegetative  growth,  it  is  justified  only  for  high-use  areas  where  the 
exclusion  of  all  aquatic  growth  is  acceptable  (e.g.,  swimming 
beaches). 

The  cost  of  fiberglass  bottom  screen  is  based  on  purchase  and  instal¬ 
lation.  The  per-acre  cost  is  $10,870  for  the  first  year.  Per-acre 
costs  for  subsequent  years  would  be  based  on  necessary  maintenance 
for  the  life  of  the  screen. 

1.04.7  Integrated  Control.  Integrated  control,  the  use  of  two  or 
more  control  techniques  in  conjunction,  has  been  shown  to  be  effec¬ 
tive  in  some  situations.  For  instance,  2,4-D  is  most  effective  when 
applied  to  milfoil  which  is  rapidly  growing.  Mechanical  harvesting 
causes  a  spurt  of  growth,  so  chemical  treatment  immediately  following 
harvest  would  be  very  effective.  Because  integrated  control  is 
expensive,  it  would  only  be  practical  if  it  could  reduce  the  number 
of  treatments  necessary  for  a  given  time  period. 

1.04.8  Fragment  Barriers.  Barriers  would  be  used  to  stop  the  down¬ 
stream  spread  of  floating  milfoil  fragments  in  flowing  water  systems 
which  feed  directly  into  uninfested  waters.  Barriers  consist  of  a 
floating  boom  with  fine  mesh  net  extending  3  to  4  feet  below  the  water 
surface.  Barriers  are  believed  to  be  80  to  90  percent  effective  in 
stopping  milfoil  fragments;  therefore,  areas  downstream  of  the  bar¬ 
riers  would  have  to  be  monitored  for  new  colonies. 
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1.05  Proposed  Prevention  Program.  The  objective  of  the  proposed 
prevention  orogram  is  to  restrain  the  spread  of  milfoil  from  infested 
water  bodies  to  uninfested  navigabl e  waters .  Eradication  of  new 
pioneer  colonies  would  be  attempted  before  they  became  firmly  estab¬ 
lished.  This  would  involve  spot  treatment  of.  small  areas.  Hand 
removal  of  scattered  plants  or  small  colonies  will  be  utilized  where 
appropriate.  Suction  dredging  is  being  successfully  used  in  Canada 
and  would  be  utilized  where  appropriate.  Rotovating  the  bottom  sedi¬ 
ment  to  dislodge  roots  would  also  be  appropriate  on  al  j.ted  basis. 
Use  of  2,4-D  is  an  acceptable  treatment  method  because  •  _  is  selective 
for  milfoil  and  would  kill  the  root  systems.  Fragment  barriers  would 
be  used  where  applicable  to  slow  downstream  spread  of  plant  fragments. 

In  addition,  the  proposed  prevention  program  would  employ  a  public 
information  program  and  aerial  and  ground  surveillance  to  identify 
new  colonies. 

Aerial  photographs  would  be  taken  of  areas  having  a  higji  possibility 
of  becoming  infested  or  having  a  large  potential  adverse  impact  from 
mil-foil  infestation.  Ground  surveillance  would  be  provided  by 
Federal,  state,  or  local  resource  management  personnel  normally  in 
the  field.  They  would  be  trained  in  milfoil  identification  and  would 
notify  the  state  coordinator  or  the  Corps  of  Engineers  of  any  milfoil 
growth  they  discover  during  the  course  of  their  normal  work.  Special 
teams  would  be  sent  out  to  survey  areas  identified  by  the  aerial  sur¬ 
veillance.  The  object  of  the  surveillance  would  b«:  to  identify  new 
colonies  of  milfoil  so  they  would  be  treated  before  they  became  major 
probl ems . 

Milfoil  can  be  spread  from  lake  to  lake  by  recreations]  boating 
activity.  The  public  information  program  would  alert  the  boating 
public  to  this  problem  and  encourage  them  to  remove  all  aquatic  plant 
fragments  from  their  boats  and  trailers  before  leaving  posted  boat 
ramps . 

The  following  areas  are  included  in  the  proposed  prevention  program: 

1.05.1  Osoyoos  Lake.  Osoyoos  Lake  lies  north  of  the  city  of  Oroville 
in  Okanogan  County.  It  is  10  miles  long  with  a  total  surface  area  of 
5,729  acres,  of  which  3,693  acres  lie  in  British  Columbia  and  2,036 
acres  lie  in  the  United  States.  It  is  drained  by  the  Okanogan  River, 
which  flows  southward  to  its  confluence  with  the  Columbia  River  near 
Brewster  (see  figure  3).  The  northern  portion  of  Osoyoos  Lake  has 
dense  colonies  of  milfoil,  which  are  a  constant  source  of  fragments 
for  the  southern  (United  States)  portion.  The  southern  portion  of 
Osoyoos  Lake  has  a  few  small  "pioneer"  colonies  and  scattered  milfoil 
plants  and  is  a  source  of  fragments  for  the  Okanogan  River.  The  pro¬ 
posal  for  Osoyoos  Lake  is  to  iranediately  treat  all  patches  of  milfoil, 
within  the  United  States  portion  identified  by  aerial  and  ground 
surve  ill  ance . 
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’  .05.2  Okanogan  River.  The  Okanogan  River  drains  Osoyoos  Lake  and 
is  therefore  subject  to  fragmented  milfoil  floating  downstream  (see 
figure  3).  Small  colonies  of  milfoil  have  been  reported  in  the  upper 
Okanogan  River  channel  below  Osoyoos  Lake.  The  proposal  for  the 
Okanogan  River  is  to  eliminate  fragment  sources  by  immediately  treat¬ 
ing  all  existing  milfoil  colonies  identified  by  aerial  and  ground 
surveillance,  and  to  operate  and  maintain  the  established  barrier 
structure. 

1.05.3  Columbia  River.  Wells,  Rocky  Reach,  Rock  Island,  Wanapum, 
and  Priest  Rapids  are  Columbia  River  reservoirs  which  lie  downstream 
from  the  mouth  of  the  Okanogan  River  (figure  3A).  These  reservoirs 
are  subject  to  colonization  by  milfoil  fragments  from  the  Okanogan 
River  and  the  Columbia  Basin  Irrigation  Project  which  has  several 
existing  colonies  of  milfoil.  All  except  Rock  Island  Reservoir  are 
included  in  the  first  year  surveillance  program.  Rock  Island  was  not 
included  because  there  has  been  no  potentially  infestable  area  iden¬ 
tified  in  this  reservoir.  Spot  treatment  would  be  conducted  if  the 
surveillance  program  identified  pioneer  colonies  of  milfoil. 

1.05.4  Other  Water  Bodies.  In  addition  to  the  specific  water  bodies 
and  reservoirs,  other  sites  may  be  identified  through  public  input  or 
agency  surveillance  and  included  in  the  1980  prevention  program. 

1.06  Proposed  Control  Program.  The  proposed  control  program  involves 
treating  high-use  public  areas  obstructed  by  milfoil  in  Lake  Wash¬ 
ington,  Lake  Union,  and  Lake  Sammamish  (see  figures  4  and  4A) .  A 
total  of  about  100  acres  is  proposed  for  treatment.  Efforts  to  erad¬ 
icate  firmly  established  populations  of  milfoil  in  large  water  bodies 
have  not  been  successful  in  other  parts  of  the  country  and  would  not 
be  attempted  under  the  proposed  control  program.  The  control  program 
is  for  maintenance  of  high-use  areas.  The  specific  areas  and  accept¬ 
able  treatment  methods  are  described  in  the  following  paragraphs. 

For  each  proposed  treatment  area,  a  figure  is  provided  indicating  the 
location,  salmon  migration  routes,  marshes,  and  locations  of  salmon 
spawning  areas.  Prior  to  treatment  in  each  site-specific  area,  coor¬ 
dination  with  the  fisheries  agencies  would  be  accomplished  to  insure 
that  the  work  does  not  occur  during  peak  migration  and  spawning  peri¬ 
ods  . 


Criteria  established  for  selection  of  treatment  areas  is  presented  in 
paragraph  1.07.3. 

1.06.1  Lake  Washington.  Lake  Washington  lies  to  the  east  of  Seattle. 
It  is  19.5  miles  long,  with  a  total  surface  area  of  22,138  acres,  a 
maximum  depth  of  209  feet,  and  an  average  depth  of  100  feet. 

1.06.1.1  Union  Bay.  Total  surface  area  of  Union  Bay  is  approximately 
350  acres.  The  total  area  infested  with  milfoil  is  estimated  at  200 
acres.  Union  Bay  is  a  high-use  area  both  for  recreational  boating 
and  water-skiing  and  for  commercial  navigation,  with  the  Lake  Wash¬ 
ington  Ship  Canal  traversing  the  southern  portion  of  the  bay  in  an 
east-west  direction.  Within  Union  Bay,  the  proposal  is  to  treat  a 
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100-foot-wide  channel  in  the  high-use  area  along  the  shoreline  of 
Webster  Point,  a  distance  of  about  1,000  yards.  The  selection  of  a 
100-foot-wide  channel  width  is  based  on  the  objective  of  providing 
adequate  navigation  access  while  minimizing  environmental  impacts. 

In  addition,  100-foot-wide  channels  in  front  of  the  University  of 
Washington  Yacht  Club  basin  and  boathouse  and  a  100-foot-wide  channel 
on  the  south  Union  Bay  shoreline  are  proposed  for  treatment.  The 
total  treatment  area  is  about  17  acres  (see  figure  5).  Acceptable 
treatment  for  Union  Bay  includes  the  use  of  mechanical  harvesting 
and/or  the  application  of  2,4-D. 

1.06.1.2  Lake  Forest  Park-Kenmore.  This  area,  located  at  the  north 
end  of  Lake  Washington,  13  a  high-use  area  for  recreational  boating, 
seaplane  use,  and  commercial  navigation  and  is  being  obstructed  by 
milfoil  growth.  The  proposed  treatment  involves  a  100-foot-wide 
channel  along  the  shoreline  west  of  the  King  County  Log  Boom  Park  and 
south  to  about  the  Lake  Forest  Park  Conmunity  Beach  as  shown  in 
figure  6.  This  is  a  distance  of  about  800  yards.  Additional  treat¬ 
ment  would  be  performed  as  required  along  the  county  park  frontage  to 
maintain  full  public  use.  The  total  treatment  area  is  about  9 
acres.  Acceptable  treatment  for  this  area  includes  the  use  of 
mechanical  harvesting  and/or  the  application  of  2,4-D.  The  treatment 
for  the  county  park  may  also  include  the  use  of  fiberglass  bottom 
screens  or  the  chemicals  endothall,  diquat ,  or  dichlobenil . 

1.06.1.3  Juanita  Bay.  Located  on  the  east  side  of  Lake  Washington 
just  north  of  Kirkland,  this  bay  has  a  surface  area  of  approximately 
185  acres.  About  50  acres  are  heavily  infested  with  milfoil.  This 
area  receives  relatively  heavy  usage  by  private  boaters  and  the  public 
during  the  sunnier  month?.  The  proposal  is  to  treat  a  100-foot-wide 
channel  along  the  shoreline  in  the  high-use  area  (about  500  yards), 
as  shown  in  figure  7,  and  treatment  as  necessary  along  the  Juanita 
Beach  County  Park  frontage  to  maintain  full  public  use.  The  total 
treatment  area  is  about  7  acres.  Acceptable  treatment  for  Juanita 
Bay  includes  the  use  of  mechanical  harvesting  and/or  the  application 
of  2,4-D.  The  treatment  for  the  county  park  may  also  include  the  use 
of  fiberglass  bottom  screens  or  the  chemicals  endothall  diquat,  or 
dichlobenil . 

1.06.1.4  Nelson  Point-Kirkland .  This  area,  immediately  south  of 
Juanita  Bay,  is  a  relatively  high-use  area  for  boaters  and  water- 
skiers  and  is  being  obstructed  by  milfoil  growth.  The  proposal  is  to 
treat  a  100-foot-wide  channel  along  1,700  yards  of  shoreline  and 
treatment  as  necessary  to  maintain  full  public  use  of  Waverly  Park. 
This  would  involve  about  12  acres  (see  figure  8).  Acceptable 
treatment  includes  the  use  of  mechanical  harvesting  and/or  the 
application  of  2,4-D.  In  addition,  the  park  could  make  use  of 
fiberglass  bottom  screens  or  the  chemicals  endothall,  diquat,  or 
dichlobenil . 

1.06.1.5  Yarrow  Bay.  Located  on  the  east  side  of  Lake  Washington, 
Yarrow  Bay  has  a  surface  area  of  approximately  118  acres,  of  which 
about  25  acres  are  heavily  infested.  It  receives  heavy  recreational 
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usage  from  boaters,  swimmers,  and  water-skiers.  Within  Yarrow  Bay, 
the  proposal  is  to  treat  a  100-foot-wide  channel  along  the  shoreline 
in  the  high-use  areas  as  shown  in  figure  9.  This  includes  about  900 
yards  of  shoreline  for  a  total  area  of  about  6  acres.  Acceptable 
treatment  includes  the  use  of  mechanical  harvesting  and/or  the  appli¬ 
cation  of  2,4-D. 

1.06.1.6  Cozy  Cove.  Located  just  west  of  Yarrow  Bay,  Cozy  Cove  has 
a  surface  area  of  205  acres,  of  which  approximately  40  are  infested 
with  milfoil.  Cozy  Cove  is  also  a  high-use  area  with  boating,  swim¬ 
ming,  and  water-skiing  as  the  major  recreational  uses.  The  proposal 
is  to  treat  a  100-foot-wide  channel  along  the  shoreline  in  the  high- 
use  areas  as  shown  on  figure  10.  This  includes  about  1,400  yards  of 
shoreline  for  a  total  area  of  about  10  acres.  Acceptable  treatment 
includes  the  use  of  mechanical  harvesting  and/or  the  application  of 
2,4-D. 


1.06.1.7  Fairweather  Bay.  Fairweather  Bay,  located  just  west  of 
Cozy  Cove,  has  a  surface  area  of  about  87  acres.  Approximately  40 
acres  are  infested  with  milfoil.  Fairweather  Bay  is  a  high-use 
recreational  area  for  boaters,  swimmers,  and  water-skiers.  The 
proposal  is  to  treat  a  100-foot-wide  channel  along  two  sections  of 
the  shoreline  for  a  total  distance  of  about  2,500  yards.  The  area 
involved  is  about  17  acres  (see  figure  11).  Acceptable  treatment 
includes  the  use  of  mechanical  harvesting  and/or  the  application  of 
2,4-D. 


1.06.1.8  Seward,  Madrona,  and  Pritchard  Island  Parks.  These  three 
Seattle  city  parks  are  located  on  the  west  side  of  Lake  Washington 
(see  figure  4  for  location).  The  swimming  beaches  are  primarily 
affected,  and  treatment  would  be  limited  to  those  areas  of  partic¬ 
ularly  heavy  growth.  Treatment  of  these  beach  areas  would  be  done  as 
necessary  to  maintain  full  public  use.  The  acreage  to  be  treated  is 
roughly  estimated  at  2  acres.  The  acceptable  treatment  methods 
include  the  use  of  mechanical  harvesting,  fiberglass  bottom  screens, 
or  the  application  of  2,4-D,  endothall ,  diquat ,  or  dichlobenil. 

1.06.2  Lake  Union.  Lake  Union  lies  just  west  of  Lake  Washington  and 
the  two  are  connected  by  the  Portage  Cut.  Lake  Union  has  a  total 
surface  area  of  646  acres,  including  Portage  Bay,  and  a  maximum  depth 
of  54  feet.  Portage  Bay  is  the  only  area  currently  proposed  for 
treatment  in  Lake  Union.  This  is  an  area  with  very  heavy  usage  from 
pleasure  boats  and  commercial  traffic.  Of  approximately  148  acres  of 
surface  area,  about  45  acres  are  infested  with  milfoil.  The  proposal 
is  to  treat  those  portions  of  the  existing  infestation  which  particu¬ 
larly  interfere  with  recreation  boat  use,  including  access  to  the 
navigation  channel.  The  treated  area  would  total  about  14  acres  (see 
figure  12).  Acceptable  treatment  methods  include  the  use  of  mechani¬ 
cal  harvesting  and/or  the  application  of  2,4-D. 
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1.06.3  Lake  Sammamish.  Lake  Sammamish  lies  east  of  Lake  Washington 
and  discharges  into  it  via  the  Sammamish  River.  The  lake  is  8  miles 
long  with  a  total  surface  area  of  4,897  acres  and  a  maximum  depth  of 
100  feet.  The  water  fronting  Lake  Sammamish  State  Park  is  the  only 
area  on  Lake  Sanmamish  currently  proposed  for  treatment.  The  state 
park  beach  is  very  heavily  used,  as  is  the  public  boat  launch  area. 

The  proposal  is  to  treat  these  public  recreation  areas  as  necessary 
to  maintain  full  public  use.  This  would  include  about  500  linear 
feet  along  the  beachfront  and  an  indeterminate  distance  in  the  boat, 
launch  areas  (see  figure  12A).  The  area  involved  is  estimated  to  be 
approximately  2  acres.  Acceptable  treatment  methods  include  the  use 
of  mechanical  harvesting,  fiberglass  bottom  screens,  or  the  applica¬ 
tion  of  2,4-D,  endothall,  diquat  or  dichlobenil. 

1 . 07  Proposed  Monitoring  and  Evaluation  Program. 

1.07.1  General .  Monitoring  of  any  chemical  treatment  application  is 
included  in  the  program  to  insure  that  the  potential  for  public  health 
risks  and  impacts  to  aquatic  systems  is  kept  to  a  minimum.  Evaluation 
is  included  to  assess  the  overall  results  of  the  Aquatic  Plant  Manage¬ 
ment  Program  and  the  effectiveness  of  the  various  alternatives  for 
controlling  existing  populations  of  milfoil  and  preventing  its  spread 
to  uninfested  navigable  waters.  Monitoring  and  evaluation  efforts 
have  been  developed  such  that  responsibilities  are  shared  by  the 
Corps  of  Engineers  and  the  State  of  Washington. 

1.07.2  Corps  of  Engin  ers.  The  Corps  will  annually  evaluate  the 
state-of-the-art  of  prevention  and  control  measures.  This  evaluation 
will  include  a  review  of  literature,  including  WES  research,  and 
coordination  with  other  Corps  of  Engineers  districts  and  other 
agencies.  The  Corps,  in  coordination  with  WDE,  will  also  evaluate 
the  performance  of  the  program. 

1.07.3  State  of  Washington. 

WDE  will  be  responsible  for  evaluating  the  treatment  site  selections 
to  ensure  that  the  following  criteria  are  met: 

•  The  treatment  is  proposed  by  a  qualified  local  sponsor. 

•  Prevention  measures  are  given  a  higher  Driority  than 
control  measures. 

•  Sites  are  not  located  within  authorized  Federal  projects. 

•  The  site  selected  is  in  a  navigable  water  of  the  United 
States  and  is  infested  with  milfoil  to  a  degree  which  impairs  recrea¬ 
tional  usage,  navigation,  flood  control,  drainage,  agriculture,  fish 
and  wildlife,  public  health,  hydropower,  or  related  purposes,  or  in 
any  water  body  which  may  result  in  the  infestation  of  navigable 
waters . 
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•  Treatment  of  the  proposed  site  will  not  result  in  an  unac¬ 
ceptable  impact  to  the  environment. 

•  The  treatment  methods  selected  by  the  local  sponsors  are 
one  or  a  combination  of  those  recommended  by  the  Corps  of  Engineers 
for  each  specific  treatment  site. 

WDE  will  evaluate  the  cost  and  effectiveness  of  all  treatment  mea¬ 
sures  . 

WDE  will  insure  that  the  contractor  applying  chemicals  for  the  treat¬ 
ment  of  milfoil  is  certified  by  all  applicable  local,  state,  and 
Federal  licensing  agencies.  At  selected  sites,  WDE  will  monitor 
milfoil  treatment  to  evaluate  concentrations,  persistence,  and  drift 
of  herbicides.  The  effectiveness  of  chemical  treatment  measures  will 
be  monitored,  including  the  percentage  of  root  kill  resulting  from 
treatment,  and  the  selectivity  of  the  plant  kill. 

WDE  will  monitor  and  evaluate  public  awareness  of  treatment  methods 
used  through  the  use  of  interviews  and  questionnaires,  in  conjunction 
with  the  public  affairs  office  of  the  Corps  of  Engineers. 

WDE  will  provide  the  Corps  of  Engineers  with  the  results  of  the  moni¬ 
toring  and  evaluation  program  and  also  make  the  results  available  to 
f  "•  public  on  request. 

1.07.4  Program  Evaluation  and  Monitoring  Costs.  The  total  annual 
cost  for  evaluation  and  monitoring  of  the  Aquatic  Plant  Management 
Program,  that  is  separable  from  local  administration,  WDE  supervision, 
and  Corps  management  cost,  is  estimated  at  between  $10,000  and  $40,000 
depending  on  the  treatment  methods  used. 

1.08  Mitigation.  No  mitigation  would  be  required  for  fish  and  wild¬ 
life  loss  since  only  minor  impacts  are  anticipated.  Procedures  to 
minimize  —  aronmental  impacts  would  be  implemented  in  the  prevention 
?•  _ont-  urograms.  Procedures  to  be  utilized  are  listed  below. 

1.08.1  Mechanical  Control.  Mechanical  control  would  include  the 
removal  of  affected  plants  from  the  water  to  reduce  biological  ojtygen 
demand  and  nutrient  release.  Containment  booms  would  be  used  in  har¬ 
vesting  an r  rovating  operations,  when  necessary,  to  prevent  the 
spread  of  *  oil  fragments  to  uninfested  waters. 

1.08.2  Chemical  Control.  Chemical  treatment  would  be  done  by  cer¬ 
tified  applicators  following  label  restrictions  under  the  Federal 
Insecticide,  Fungicide,  and  Rodenticide  Act  (FIFRA).  Chemicals  would 
be  applied  at  the  minimum  concentration  required  to  control  milfoil 
to  prevent  excessive  amounts  of  chemicals  being  introduced  into  the 
aquatic  system,  and  to  take  advantage  of  the  selective  properties  of 
the  chemicals  (leave  as  much  native  vegetation  unaffected  as  pos¬ 
sible)  . 
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Public  notification  of  chemical  usage  and  appropriate  restrictions  to 
water  use  would  be  extensive  to  minimise  public  exposure  to  the  herbi¬ 
cides.  The  notification  would  extend  to  those  areas  outside  the 
treatment  area  which  could  be  subject  to  herbicide  drift. 

Site  specific  considerations  would  be  important  in  the  selection  of 
chemical  formulation  (e.g.,  granular  formulationc  of  herbicide  would 
be  used  in  those  areas  in  which  drift  could  be  a  problem). 

Chemical  treatments  would  be  timed  to  take  advantage  of  the  period  of 
maximun  susceptibility  of  milfoil  whenever  possible.  This  would  pro¬ 
vide  more  efficient  control  and,  since  the  optimum  period  is  early  in 
the  year  during  rapid  growth  (before  maximum  biomass  is  reached), 
would  minimize  the  amount  of  aquatic  vegetation  decomposing  in  the 
water.  Early  treatment  may  not  be  possible  in  all  cases,  however. 

In  areas  utilized  for  salmon  spawning  and/or  rearing,  treatment  would 
be  timed  to  avoid  peak  migration  and  spawning  periods. 

1.09  Fi.st  Year  Program  Costs.  Estimated  costs  of  the  first  year 
Aquatic  Plant  Management  Program  are  presented  in  the  following 
tables.  Additional  details  are  provided  in  appendix  A. 

TABLE  3 

PREVENTION  PROGRAM  COSTS 


Program  Features 


a. 

Surveillance 

$90 , 000 

b. 

Treatment 

30,000 

c . 

Public  Awareness 

10,000 

d. 

Training 

5,000 

e . 

Monitoring  and 

Evaluation 

7,000 

f . 

Reporting 

4,000 

g- 

Supervision  and 

Administration 

54,000 

TOTAL  ANNUAL 

$200,000 

TABLE  4 

CONTROL  PROGRAM  COSTS 

Lowest  Probable  Cost 

2,4- 

-D  (BEE  granular)  100  acres 

$8,500 

Labor  and  Equipment 

5,500 

Contingencies 

3,500 

Monitoring  and  Evaluation 

33,000 

Local  Administration 

2,000 

WDE  Supervision 

15,500 

Corps  Management 

8,000 

TOTAL 

$76,000 
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TABLE  A  (continued) 
CONTROL  PROGRAM  COSTS 


Highest  Probable  Cost 

Mechnical  Harvesting 

90  Acres  @  $530/Acre 
Fiberglass  Bottom  Screens 

$47,700 

10  acres  @  $9 ,000 /Acre 

90,000 

Contingencies 

13,800 

Monitoring  and  Evaluation 

3,000 

Local  Administration 

4,000 

WDE  Supervision 

25,500 

Corps  Management 

8,000 

TOTAL 

TABLE  5 

$192,000 

SUMMARY  OF  COSTS 

Lowest  Probable  Cost 

Highest  Probable  Cost 

Prevention  Program 

$200,000 

$200,000 

Control  Program 

76,000 

192,000 

TOTAL 

$276,000 

$392,000 

Federal  Share 

$193,000 

$274,000 

Non-Federal  Share 

$83,000 

$118,000 

1.10  Benefit  Analysis.  Benefits  creditable  to  the  Aquatic  Plant 
Management  Program  in  Washington  State  are  derived  from  consideration 
of  the  1 os8  of  water-related  recreation  opportunities.  Benefits  have 
been  evaluated  separately  for  the  prevention  and  control  programs. 
Additional  details  regarding  the  benefit  analysis  are  provided  in 
appendix  B. 

1.10.1  Prevention  Program.  Economic  justification  for  the  prevention 
program  is  based  on  the  prevention  of  recreation  loss  of  swimming  and 
beach  activity.  No  recreation  benefits  are  claimed  for  swimming  or 
beach  activity  within  Rock  Island  Reach  of  the  Columbia  River  because 
no  potential  for  milfoil  growth  has  been  identified  in  this  area. 

Also,  no  recreation  benefits  are  claimed  for  swimming  or  beach  activ¬ 
ities  on  the  Okanogan  River  because  no  public  facilities  are  available 
on  the  river.  Prevention  program  benefits  are  provided  in  table  6. 
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TABLE  6 

PREVENTION  PROGRAM  BENEFITS 


1980-2080 

Average  Annual 

Equivalent 

Visitation 

Unit 

Day 

Value 

Average 

Annual 

Economic 

Benefits!.' 

Swimming: 

With  Prevention  Program 
Without  Prevention  Program 
Recreation  Loss 

680,392 
444,833 
235,559  x 

$1.75 

*  $412,000 

Beach  Activity: 

With  Prevention  Program 
Without  Prevention  Program 
Recreation  Loss 

840,018 
634,354 
205,664  x 

$1.75 

=  360,000 

TOTAL  PREVENTION  BENEFITS 

441,223  x 

$1.75 

=  $772,000 

1 /Based  on  7-1/8  percent  Interest. 


1.10.2  Control  Program.  Economic  justification  for  the  control 
program  is  based  on  preventing  recreation  loss  (swimming  beach  and 
boating  activity).  Total  economic  benefits  are  estimated  at  $625,000 
in  1980,  the  first  year  of  the  control  program.  Each  year  thereafter, 
as  the  scope  of  the  control  program  is  modified,  attributable  benefits 
would  be  redetermined.  Control  program  benefits  are  presented  in 
table  7. 


TABLE  7 

CONTROL  PROGRAM  BENEFITS 


Recreation 

Loss 


Unit  Day 
Value 


Economic 

Benefits 


Swimming  160,154  x 
Beach  Activity  132,822  x 
Boating 


$2 

$2 


$320,000 

266,000 

39,000 


TOTAL  CONTROL  BENEFITS 


$625,000 


1.10.3  Overall  Benefits.  Total  estimated  average  annual  benefits 
are  summarized  in  table  8. 
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TABLE  8 

SUMMARY  OF  BENEFITS 


Prevention  Program  $772,000 

Control  Program  625,000 

TOTAL  ESTIMATED  BENEFITS  $1,397,000 


1.11  Benefit-to-Cost  Comparison.  Total  benefits  for  the  overall 
program  are  estimated  at  $1,397,000.  First  year  costs  for  the  com¬ 
bined  prevention  and  control  programs  are  $276,000  for  lowest  cost 
treatment  and  $392,000  for  highest  cost  treatment.  The  resulting 
benefit-to-cost  ratios  are  5.1  to  1  and  3.6  to  1,  respectively. 

Average  annual  benefits  for  the  prevention  program,  based  on  a  100- 
year  period  of  analysis  and  7-1/8  percent  interest,  are  estimated  at 
$772,000.  The  first  year  cost,  including  supervision  and  administra¬ 
tion,  is  estimated  at  $200,000.  The  benefit-to-cost  ratio  is  3.9 
to  1. 

Benefits  for  the  first  year  of  the  control  program  are  estimated  at 
$625,000.  The  first  year  cost  for  the  control  program,  including 
monitoring,  administration,  and  supervision,  is  estimated  to  range 
from  $76,000  to  $192,000.  The  resultant  benefit-to-cost  ratios  range 
from  8.2  to  1  to  3.2  to  1,  respectively. 

1.12  Program  Priorities.  The  areas  to  be  treated  and  other  related 
activities  would  be  assigned  in  the  following  priority: 

Priority  1  (Prevention  Program) 

Water  bodies  where  the  detection  and  treatment  of  Eurasian  water- 
milfoil  will  prevent  its  spread  to  navigable  waters  within  the 
State  of  Washington. 

Priority  2  (Prevention  Program) 

Public  information  and  education  throughout  the  State  of  Wash¬ 
ington  to  inform  citizens  of  the  presence  of  Eurasian  water- 
milfoil,  the  potential  problems  posed  by  the  plant,  and  measures 
to  prevent  spread  of  the  plant. 

Priority  3  (Control  Program) 

Public-use  areas  (such  as  swimming  beaches  or  boat  launch  ramps) 
located  on  navigable  waters. 

Priority  4  (Control  Program) 

Other  public  high-use  areas  in  navigable  waters  (such  as  con¬ 
necting  channels  to  open  waters  for  boaters). 


*  - 


/ 
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1.13.1  Future  Program.  The  first  year  program  is  for  Fiscal  Year 
(FY)  1980  ^October  1979  to  September  1980).  Beyond  FY  1980,  if  mil¬ 
foil  growth  declines,  the  program  would  taper  off.  If  the  problem 
increases,  the  program  could  be  expanded  through  coordinated  efforts 
of  local  and  state  governments  and  the  Corps  of  Engineers.  Local 
governments,  with  the  Department  of  Ecology  (WDE ) ,  would  develop  an 
annual  statewide  work  plan  for  submittal  to  the  Corps  of  Engineers. 

The  Corps  would  prepare  annual  supplements  to  the  design  memorandum 
and  the  environmental  impact  statement  to  be  used  for  requesting 
approval  for  changes  in  the  program  and  submitting  budgetary  requests. 
A  cooperative  agreement  between  the  Corps  of  Engineers  and  WDE  would 
be  signed  for  the  purpose  of  administering  the  program. 

1.13.2  Treatment  Operations.  Chemical  control  program  activities 
are  most  effective  when  accomplished  during  May,  June,  and  July  when 
initial  milfoil  growth  is  taking  place.  Mechanical  harvesting  would 
he  done  when  biomass  has  reached  an  optimal  level  for  effective  cut¬ 
ting.  Fiberglass  bottom  screens  can  he  placed  any  time  during  the 
year,  but  is  easier  in  early  spring  when  plants  are  small.  Siltation 
should  also  be  considered  in  deciding  how  long  to  leave  screens  down. 
Most  prevention  program  activities  can  be  carried  out  any  time  during 
the  year,  but  spot  treatment  of  areas  with  chemicals  are  most  effec¬ 
tive  during  Mav  through  July.  Coordination  with  the  Washington  State 
Department  of  Fisheries  would  be  done  when  scheduling  treatment 
activities  to  insure  the  protection  of  fisheries  resources. 

1.13.3  Funding .  Fiscal  year  1980  funding  requirements  for  the 
Aquatic  Plant  Management  Program  are  as  follows: 

TABLE  9 

FY  1980  FUNDING  RF.QU  LRKMENTS 


_ Treatment  Methods _ 

Low  Cost  _ High  Cost 

Federal  (70  percent)  $193,000  $274,000 

Non-Federal  (30  percent)  _ 83 , 000  118 ,000 


TOTAL  FUNDING  REQUIREMENTS  $276,000 


$392,000 


2.  ENVIRONMENTAL  SETTING  WITHOUT  PROJECT 


2.01  Statewide. 

2.01.1  Climate.  The  climate,  as  well  as  the  topography,  of 
Washington  varies  considerably  from  west  to  east.  West  cf  the  Cas¬ 
cades  the  climate  is  influenced  by  Pacific  Ocean  breezes  and  the  warm 
North  Pacific  Drift,  an  extension  of  the  Japan  Current,  resulting  in 
mild  temperatures  year  round. 

Rainfall  west  of  the  Cascades  averages  36  inches,  but  has  wide  varia¬ 
tions  (see  figure  13).  Most  of  western  Washington  has  its  rainfall 
spread  lightly  over  a  fairly  long  period,  with  the  heaviest  usually 
occuring  in  December.  The  summer  months,  especially  July  and  August, 
ere  relatively  dry. 

Ihe  Cascade  Mountains  protect  western  Washington  from  cold  air  from 
the  interior.  As  a  result,  the  coastal  areas  receive  only  about 
5  inches  of  snow  per  year  and  the  Puget  Sound  Basin  receives  only 
about  10  inches. 

The  average  winter  temperature  in  western  Washington  is  35°  to 
40°  F,  the  summer  average  is  60°  to  70°  F.  The  summer  daily 
maximum  is  74°  F. 

Eastern  Washington  is  located  between  the  Cascades,  which  cast  a  "dry 
shadow"  over  a  large  area,  and  the  Rocky  Mountains  which  provide  some 
protection  from  severe  storms  originating  in  the  interior.  It  has  a 
more  arid  climate  than  the  coast  and  also  has  a  greater  temperature 
variance.  Rainfall  is  low  over  the  Columbia  Basin  and  the  Okanogan 
Highlands,  ranging  from  10  to  20  inches  per  year.  From  10  to  60 
inches  of  snow  falls  on  this  area  per  year,  depending  on  the  eleva¬ 
tion.  The  winters  in  eastern  Washington  are  characteristically  cold 
and  the  summers  are  hot.  Mean  temperatures  range  from  25°  to 
35°  F  in  the  winter  and  from  63°  to  77°  F  in  the  summer.  The 
growing  season  averages  from  80  to  200  days. 

2.01.2  Soil s .  Considering  soils  in  a  west  to  east  gradient  (see 
figure  13) ,  those  near  the  Pacific  Coast  are  made  up  of  moderately 
deep  to  shallow  loams,  gravelly  loams,  and  silty  clay  loams  with  fine 
grained  alluvial  deposits. 

In  the  Puget  Lowlands  soil  permeability  is  high.  Gravelly/stony 
loams  are  formed  in  the  alluvium.  Perched  ground  water  tables  occur 
at  2  to  3  feet  below  ground  level.  The  depths  to  cobble  and  gravel 
are  usually  between  2  to  5  feet.  The  potential  for  wind  or  water 
erosion  is  low. 

In  the  Cascade  Range,  glacial  drift,  colluvium,  and  alluvium  overlie 
bedrock  over  much  of  the  area.  Soils  are  mostly  shallow,  gravelly, 
and  stony. 
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2.01.3  Life  Zones.  The  highly  diverse  topography  and  climatic  con¬ 
ditions  of  Washington  create  many  different  habitat  types.  The  major 
habitat  types,  grouped  by  dominant  plants  and  associated  animal  spe¬ 
cies,  are  known  as  life  zones.  Six  of  the  major  life  zones  of  North 
America  occur  in  Washington  (see  figure  14). 

ARCTIC-ALPINE  ZONE.  This  zone  is  restricted  to  the  high  peaks  of  the 
Cascades  and  Olympic  Mountains.  It  has  the  harshest  climate  of  any 
in  the  state  and  the  vegetation  is  covered  by  heavy  snow  8  to  9 
months  of  the  year . 

HUDSONIAN  ZONE.  This  zone  consists  of  the  belt  of  rather  open  forest 
which  is  found  immediately  below  the  Arctic-Alpine  Zone.  The  domi¬ 
nant  trees  are  conifers  and  there  is  a  rich  understory  of  shrubs. 

Very  heavy  snows  fall  in  winter  and  the  period  of  vegetational  acti¬ 
vity  is  short:  from  3  to  5  months  depending  upon  slope,  exposure,  and 
altitude. 

CANADIAN  ZONE.  The  tall  dense  conifer  forests  of  the  Canadian  Life 
Zone  extend  in  unbroken  stretches  over  the  entire  length  of  the  Cas¬ 
cades  on  both  sides  of  the  crest  and  are  also  found  in  the  Olympic 
Mountains  and  on  the  higher  ranges  of  the  eastern  part  of  the  state. 

A  rich  understory  of  shrubs  occurs  in  many  areas,  but  the  diverse  wet 
meadows  of  higher  elevations  are  scarce  and  scattered.  Snow  cover  is 
deep,  but  because  of  milder  climatic  conditions,  the  ground  becomes 
exposed  sooner  in  the  spring  and  there  is  a  moderately  long  growing 
season  for  plants. 

TRANSITION  ZONES.  Below  the  Canadian  Zone,  on  the  western  slopes  of 
the  Cascades,  the  lush  forests  of  the  lowlands  of  western  Washington 
are  found.  On  the  east  slopes  of  the  Cascades,  however,  the  climate 
gets  progressively  drier  with  decreasing  altitude  and  the  denser  for¬ 
ests  give  way  to  open  forests  and  eventually  grasslands  and  desert. 
The  great  differences  in  the  Transition  Zones  on  the  two  sides  of  the 
mountain  require  that  they  be  discussed  separately. 

HUMID  TRANSITION.  The  tall  forest  of  the  Humid  Transition  Life  Zone 
are  dominated  by  Douglas  fir,  western  red  cedar  and  western  hemlock. 
This  zone  sustains  the  densest  human  populations  in  the  state  and, 
because  the  tall  forests  of  this  area  were  the  most  accessible  to 
logging,  virtually  all  of  the  virgin  forests  were  cut  many  years  ago. 
Only  snail  patches  of  uncut  forest  remain  and  most  areas  are  in  var¬ 
ious  stages  of  succession.  Pressures  for  alternative  uses  of  this 
zone  are  strong,  but  because  of  the  high  population  densities  in  the 
area,  the  needs  for  recreational  uses  are  also  very  strong. 

ARID  TIMBERED  TRANSITION.  At  higher  elevations  this  forest  is  simi¬ 
lar  to  that  of  the  Canadian  Zone.  With  decreasing  elevation,  how¬ 
ever,  several,  species  drop  out  and  are  replaced  by  Douglas  fir  and 
then  by  ponderosa  pine.  Ponderosa  pine  forms  almost  pure  stands  on 
the  J over  slopes  just  above  the  grasslands.  In  wetter  sites  there  is 
a  rich  understory  of  shrubs  and  the  river  bottoms  support  a  distinc¬ 
tive  vegetation  dominated  by  deciduous  trees  with  dense  understories 
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of  shrub 8  and  herbaceous  plants.  Winters  are  cold  and  there  is  con¬ 
siderable  accumulation  of  snow  at  the  higher  elevations,  but  this 
decreases  at  lower  elevations. 

In  this  ponderosa  pine  zone  the  slopes  are  usually  bare  by  early 
April.  Sumners  are  long,  usually  hot  and  dry.  Because  of  drier  con¬ 
ditions,  the  forest  of  the  Arid  Timbered  Transition  Life  Zone  are 
more  open  and  characterized  by  an  abundance  of  many  species  of 
grasses . 

ARID  GRASSLAND  TRANSITION.  The  open  ponderosa  pine  forest  of  the 
eastern  slopes  of  the  Cascades,  the  lower  slopes  of  the  Blue  Moun¬ 
tains,  and  the  mountains  of  northeastern  Washington  give  way  to  a 
belt  of  grasslands  commonly  known  as  the  Palouse  Prairie.  Tempera¬ 
tures  are  favorable  for  terrestrial  plant  growth  most  of  the  year, 
but  production  is  severely  limited  by  moisture  shortage  during  late 
spring,  summer,  and  autumn. 

This  zone  is  extremely  favorable  for  agriculture,  particularly  for 
the  production  of  wheat,  so  that  most  of  the  original  vegetation  has 
been  destroyed. 

UPPER  SONORAN  ZONE.  The  lowlands  of  the  Columbia  Basin  are  extremely 
arid  and  support  a  shrub-steppe  vegetation  with  various  grasses  and 
herbs  growing  among  the  shrubs.  Winters  are  mild  and  summers  are 
long  and  hot,  but  there  is  little  vegetative  productivity  because  of 
moisture  shortage.  The  area  is  too  dry  for  dryland  farming,  but  the 
soils  are  excellent  when  irrigated  and  this  area  is  rapidly  being 
modified  by  expanding  irrigation.  Its  lakes  and  marshes  are  unusually 
productive  and  some  of  the  most  important  waterfowl  wintering  and 
breeding  grounds  are  found  here  (U.S.A.C.O.E.,  1975) . 

2. 01. A  Water  Quality.  Generally,  the  water  quality  in  Washington's 
rivers  and  streams  has  improved  since  1972,  with  additional  improve¬ 
ment  expected  for  the  next  3  to  5  years.  With  some  exceptions,  river 
and  stream  water  quality  meets  the  goals  of  the  Federal  Water  Pollu¬ 
tion  Control  Act  for  use  by  wildlife,  for  recreation,  navigation, 
agriculture,  industry,  and  for  the  propagation  of  fish  and  shellfish. 

The  only  principal  rivers  in  Washington  not  meeting  Federal  water 
quality  goals  are  portions  of  Crab  Creek  in  Grant  County,  the  Palouse 
River  in  Whitman  County,  the  Walla  Walla  and  Touchet  Rivers  in  Walla 
Walla  County,  and  the  Spokane  River  in  Spokane  County.  The  most  com¬ 
mon  problems  for  Washington's  rivers  and  streams  are  excessive  nutri¬ 
ent  concentrations,  high  turbidity,  and  high  bacteria  levels. 

The  lakes  and  reservoirs  of  Washington  are  undergoing  a  natural  pro¬ 
cess  of  aging  called  eutrophication.  When  a  water  body  becomes 
highly  eutrophic,  it  is  characterized  by  dense  algal  blooms,  floating 
mats  of  aquatic  vegetation,  and  a  murky  appearance.  These  conditions 
may  directly  curtail  or  eliminate  water  recreation  activities  such  as 
swimming,  boating,  and  fishing;  impart  tastes  and  odors  to  water  sup¬ 
plies;  hamper  industrial  and  municipal  water  treatment;  and  adversely 
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affect  aquatic  ecosystems.  The  process  of  eutrophication  can  be 
speeded  by  human  activities. 

Of  the  19  lakes  and  reservoirs  in  Washington  which  have  at  least  10 
square  miles  of  surface,  one  (Moses  Lake)  is  already  eutrophic  and 
nine  are  mesoeutrophic ,  well  on  their  way  to  becoming  eutrophic 
(although  the  time  frame  to  eutrophy  is  not  predictable).  These 
water  bodies  are  all  located  in  eastern  Washington.  Seven  other 
lakes  are  mesotrophic  (have  a  moderate  level  of  algae  production)  and 
two  are  oligotrophic  (relatively  pristine). 

Of  the  30  most  used  recreational  lakes  in  Washington,  two  have  signi¬ 
ficant  impairment  of  recreational  use  and  six  have  moderate  impair¬ 
ment  due  to  eutrophication.  In  general,  these  lakes  and  reservoirs 
are  receiving  municipal ,  industrial,  or  agricultural  wastes  (EPA, 
1978). 

2.02  Seattle  Area  (Lake  Washington,  Lake  Sammamish,  and  Lake  Union). 
All  areas  proposed  for  treatment  m  1980  in  western  Washington  are  in 
the  Seattle  area:  Lakes  Washington,  Sammamish,  and  Union  (Portage 
Bay)  . 

2.02.1  Climate.  The  Seattle  area  climate  is  predominantly  a  midlat¬ 
itude,  west  coast  marine  type.  Most  air  masses  reaching  Puget  Sound 
have  their  source  over  the  Pacific  Ocean.  The  maritime  air  has  a 
moderating  influence  in  both  winter  and  summer.  The  prevailing  wind 
is  from  the  southwest  in  fall  and  winter,  gradually  shifting  to 
northwest  in  late  spring  and  summer.  There  is  a  well-defined  dry 
season  in  summer  and  a  rainy  season  in  winter. 

Maritime  air  reaching  the  Washington  coast  in  late  fall  and  winter  is 
moist  and  near  the  temperature  of  the  ocean's  surface.  Orographic 
lifting  and  cooling  air  masses  move  inland  resulting  in  cloudiness 
and  widespread  precipitation  patterns.  Precipitation  is  light  in 
summer,  increasing  in  fall,  reaching  a  peak  in  winter,  then  decreas¬ 
ing  in  spring  with  a  slight  increase  in  May  and  June  followed  by  a 
sharp  drop  near  the  first  of  July.  Most  of  the  winter  precipitation 
falls  as  rain  in  elevations  below  1,500  feet,  as  rain  or  snow  between 

1.500  and  2,500  feet. 

The  number  of  clear  or  only  partly  cloudy  days  each  month  is  from 
4  to  7  in  winter,  10  to  15  in  spring  and  fall,  and  20  or  more  in  sum¬ 
mer.  The  amount  of  sunshine  received  is  approximately  20  percent  in 
winter,  40  to  50  percent  in  spring  and  fall,  and  60  to  70  percent  in 
summer.  Frequently  in  summer  and  fall,  fog  or  low  clouds,  1,000  to 

2.500  feet  in  depth,  form  over  the  Sound  and  lowlands  during  the 
night,  then  disappear  by  afternoon  (WSUJ1968). 

2.02.2  Economic  Base.  The  Seattle-Everett  Standard  Metropolitan 
Statistical  Area  (SMSA)  is  comprised  of  King  and  Snohomish  Counties. 
The  combined  population  of  this  two  county  area  was  1,497,200  in 
1978,  which  amounted  to  40  percent  of  total  state  population.  Manu¬ 
facturing  accounts  for  the  largest  share  of  employment  and  wages  paid 


43 


in  the  Seatt le-Everett  SMSA.  The  five  largest  manufacturing 
employers  are  the  Boeing  Company,  Pacific  Car  and  Foundry  Co.  (a 
division  of  PACCAR,  Inc.),  Weyerhaeuser  Co.,  Scott  Paper  Company,  end 
Lockheed  Shipbuilding  Co.,  Inc.  Although  manufacturing  remains  an 
important  employer  in  the  Seattle-Everett  SMSA,  the  industrial  mix  of 
the  area  since  1968  has  shifted  from  manufacturing  to  the  trade  and 
service  sectors.  Construction  and  finance,  insurance,  and  real  estate 
employment  have  also  grown  significantly.  Part  of  the  diversifica¬ 
tion  of  the  Seattle-Everett  SMSA  may  be  credited  to  the  increased 
development  of  the  Port  of  Seattle. 

2.02.3  Fish  and  Wildlife.  The  Seattle  area  is  located  in  a  Humid 
Transition  Life  Zone  which  would  be  dominated  by  Douglas  fir,  western 
red  cedar,  and  western  hemlock  except  that  most  of  the  available  land 
has  been  taken  up  by  residential,  commercial  and  industrial  develop¬ 
ment,  eliminating  much  of  the  wildlife  habitat. 

Lake  Washington,  Lake  Sanwamish  and,  to  a  lesser  degree,  Portage  Bay, 
have  important  fish  and  wildlife  areas.  Lake  Washington  and  Lake 
Sammamish  have  several  ecologically  important  marshes  containing 
large  numbers  of  submerged  and  emergent  aquatic  plants  which  provide 
food,  shelter,  and  nesting  areas  for  numerous  species  of  fish,  water- 
fowl,  and  other  wildlife. 

The  Lake  Washington  system  contains  36  species  of  fish.  It  is  a 
major  rearing  area  for  sockeye  salmon  (Oncorhynchus  nerka)  and  other 
anadromous  fish.  Some  sockeye  salmon  spawn  around  the  shore.  Fall 
chinook  (0.  tshawytscha)  are  taken  off  the  mouth  of  the  Cedar  and 
Sammamish  Rivers  from  late  August  through  early  October.  Coho  salmon 
(0.  kisutch)  are  caught  at  the  mouth  of  the  Sammamish  River  in  early 
November.  Populations  of  largeraouth  and  smallmouth  bass  and  other 
assorted  panfiah  are  also  abundant  (U.S. A.C.O.E. ,  1975). 

2.02.4  Air  Quality.  The  Seattle  area  fails  to  meet  EPA  air  quality 
standards  about  98  days  per  year.  The  main  problem  is  from  carbon 
monoxide  emissions  from  automobiles.  Also,  photochemical  oxidants 
and  suspended  particle  concentration  are  high.  The  incidents  of 
these  violations,  however,  have  been  decreasing  (EPA,  1978). 

2.02.5  Water  Quality. 

2.02.5.1  Lake  Washington.  Lake  Washington  is  characterized  as  meso- 
trophic,  having  no  serious  algae  problems.  Rated  for  bacteria  lev¬ 
els,  health  of  the  fish  population,  percent  of  surft.ee  area  affected 
by  aquatic  weeds,  and  water  clarity,  Lake  Washington  has  the  highest 
EPA  rating  for  recreational  use  (EPA,  1973). 

The  water  quality  in  Lake  Washington  has  improved  greatly  since  the 
diversion  of  sewage  away  from  the  lake  was  started  by  the  Municipal¬ 
ity  of  Metropolitan  Seattle  in  1963,  but  sewage  overflows  still  occur 
during  storm  runoffs,  causing  localized  problems. 


2.02.5.2  Lake  Sammamish.  Lake  Sammamish  is  showing  symptoms  of 
eutrophication.  Its  condition  at  this  time  corresponds  to  that  of 
Lake  Washington  in  the  1950's  prior  to  extensive  sewage  interception. 
Lake  Sammamish  is  adversely  affected  by  municipal  waste  and  by  land 
management  practices,  resulting  in  bacterial  contamination  and  nutri¬ 
ent  enrichment  which  increases  algal  activity  (U.S.A.C.O.E.,  1975) . 

These  problems  are  not  ye':  impairing  recreation,  however,  as  the  lake 
also  has  the  highest  EPA  rating  for  recreational  use  (EPA,1978). 

2.02.5.3  Portage  Bay  (Lake  Union).  The  water  quality  of  Portage  Bay 
is  generally  good.  The  main  problem  in  the  bay  is  caused  by  sewage 
overflows  during  storm  runoffs.  The  nutrients  introduced  in  the 
overflows,  along  with  some  industrial  discharge  and  discharge  from 
private  boats,  causes  moderate  algal  blooms  in  the  summer  and,  along 
with  nutrients  in  the  sediment,  support  lush  aquatic  vegetation. 

2.02.6  Upland  Setting . 

2.02.6.1  Lake  Washington.  The  shoreline  of  Lake  Washington  is 
almost  completely  taken  up  by  residential  and  commercial  development 
with  a  large  number  of  small  parks  scattered  around  the  lake.  The 
treatment  areas  proposed  for  1980  are  adjacent  to  public  swimming 
beaches  or  areas  of  high-density  residential  development  having  large 
numbers  of  private  boating  structures  and  heavy  infestations  of 
milfoil.  The  native  terrestrial  vegetation,  for  the  most  part,  has 
been  replaced  by  lawns  and  ornamental  plants. 

2.02.6.2  Lake  Sammamish.  Lake  Sammamish  is  not  as  heavily  developed 
as  Lake  Washington,  but  residential  development  is  progressively 
eliminating  open  space  on  the  lake  shore.  The  only  area  on  Lake  Sam¬ 
mamish  proposed  for  treatment  in  1980  is  the  State  Park  swimming 
beach  and  boat  launch  area.  Much  of  the  native  upland  vegetation  at 
this  site  has  been  replaced  by  park  landscaping. 

2.02.6.3  Lake  Union  (Portage  Bay).  The  east  and  west  shores  of 
Portage  Bay  are  dominated  by  commercial  and  industrial  development. 
The  Seattle  Yacht  Club  and  the  Queen  City  Yacht  Club  extend  far  out 
into  the  bay  from  both  shores.  A  majority  of  the  south  shore  is 
taken  up  by  the  Montlake  playground,  natural  marsh  areas,  houseboat 
moorage,  and  residential  development.  The  marsh  areas  provide  water- 
fowl  habitat  and  are  the  only  natural  area  remaining  on  the  bay. 

2.02.7  Aquatic  Vegetation. 

2.02.7.1  Lake  Washington.  The  Lake  Washington  littoral  zone  sup¬ 
ports  aquatic  plant  growth  all  around  the  lake  except  in  areas  of 
rocky  bottoms  and  high  wave  action  and  in  areas  with  steeply  graded 
shorelines.  Sheltered  shallow  water  areas,  natural  bays,  and  the  lee 
side  of  man-made  structures,  provide  the  best  growing  areas  for 
aquatic  plants. 
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The  predominant  aquatic  plants  in  Lake  Washington  are  Potamogeton 
berchtoldii  (pondweed)  and  milfoil.  Also  common  are  Richardson  8 
pondweed  (P.  richardsonii) ,  curly  leafed  pondweed  (P.  crispus)  and 
elodea  (Elodea  canadensis).  Found  in  significant  amounts  are  coon- 
tail  (Ceratophyllum  demersum) ,  muskgrass  (Chara  spp.),  rushes  ( Juncas 
spp.),  yellow  pondlily  (Nuphar  variegatum) ,  fragrant  white-pink  pond- 
lily  (Nymphaea  odorata) ,  variable  pondweed  (P.  gramineus ) ,  stonewart 
(Nitella  sp.),  and  cattails  (Typha  latifoliaT. 

2.02.7.2  Lake  Sammamish.  Aquatic  vegetation  in  Lake  Sammamish  is 
concentrated  mainly  in  the  north  and  south  ends  and  is  dominated  by 
milfoil.  The  other  species  found  are  basically  the  same  as  found  in 
Lake  Washington. 

2.02.7.3  Lake  Union  (Portage  Bay).  Aquatic  vegetation  in  Portage 
Bay  is  generally  patchy.  The  most  common  species  present  are  pond- 
weed,  curly  leafed  pondweed,  milfoil,  and  elodea. 

Also  found  in  significant  concentrations  are  rushes,  yellow  pondlily, 
fragrant  white-pink  pondlily,  Richardson's  pondweed,  and  cattails. 

2.02.8  Water  Usage.  The  primary  use  made  of  Lake  Washington,  Lake 
Sammamish,  and  Portage  Bay  waters  is  navigation,  recreation,  moorage, 
esthetic  enjoyment,  and  fish  reproduction,  rearing,  and  harvest. 

There  are  many  private  property  owners  who  pump  small  amounts  of 
water  for  irrigating  lawns  and  gardens. 

2.02.9  Recreation.  Because  of  their  proximity  to  the  large  popula¬ 
tion  of  the  Seattle  area.  Lake  Washington,  Lake  Sammamish,  and  Port¬ 
age  Bay  are  subject  to  heavy  recreational  demand.  In  the  warmer 
months,  swimming,  boating,  water-skiing,  and  fishing  are  extensively 
pursued  on  these  lakes  (boating  continues  year  round).  In  addition, 
many  other  people  are  attracted  for  nonwater-related  recreation  at 
parks  and  private  residences  because  of  the  esthetics. 

The  water-related  recreational  activities  are  beginning  to  be  impacted 
by  aquatic  weed  growths  in  high-use  areas. 

2.02.10  Historic,  Archeolcgic,  and  Cultural  Resources.  The  project 
area  has  been  used  and  occupied  by  human  populations  for  several 
millenia.  At  the  time  of  Euro-American  contact,  during  the  first 
half  of  the  19th  century,  there  were  Duwamish,  Sammamish,  and  Sno- 
qualmie  Indians  residing  in  the  region.  These  people  followed  a 
hunting-fishing-gathering  subsistence  pattern  and  had  established 
permanent  winter  villages.  After  the  raid-1800' s,  the  indigenous 
populations  were  largely  relocated  and  a  period  of  homesteading  and 
incipient  urbanization  insued.  The  latter  process  with  related 
developments  has  continued  to  the  present. 

Historic  and,  to  a  lesser  extent,  prehistoric  cultural  resources  are 
present  in  the  project  area.  Intensive  human  use  and  development  of 
much  of  the  region  in  recent  times  has  served  to  obliterate  consider¬ 
able  prehistoric  and  early  historic  evidence.  The  National  Register 
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of  Historic  Places  (6  February  1979)  lists  several  significant 
properties  in  the  project  area  including  the  Marymcor  Prehistoric 
Indian  Site,  the  Chittenden  Locks  and  Lake  Washington  Ship  Canal 
Historic  District,  and  the  Naval  Military  Hangar  -  University  Shell 
House  among  others . 

2.02.11  Sensitive  Areas.  Marsh  areas  are  very  important  to  the 
ecology  of  Lake  Washington,  Lake  Samnamish  and  Portage  Bay.  Because 
of  the  nature  of  aquatic  plant  growth,  these  important  natural  areas 
are  also  the  areas  experiencing  the  worst  problems  with  milfoil. 

Care  must  be  taken  in  the  selection  of  control  methods  to  insure  that 
the  fish  and  wildlife  values  at  sensitive  sites  are  protected.  These 
areas  are  depicted  on  figures  4a  through  12. 

2.03  Okanogan  Area  (Osoyoos  Lake  and  Okanogan  River). 

2.03.1  Climate.  In  the  Okarogan  Valley,  summers  are  sunny,  warm, 
and  dry  with  some  very  hot  d  lys .  Winters  are  cloudy  and  cold  with 
some  fog.  The  Cascades  form  a  barrier  to  easterly  movement  of  com¬ 
paratively  mild  moist  air  in  winter  and  cool  air  in  the  summer.  The 
Rocky  Mountains  shield  the  area  from  cold  air  out  of  the  north  during 
the  winter. 

During  the  warmest  summer  months,  afternoon  temperatures  in  the  lower 
’’alleys  range  from  the  high  80's  to  the  low  90's  (degrees  F.)  and 
reach  100°  or  higher  at  times.  Average  minimums  are  in  the  50' s, 
producing  a  daily  temperature  range  of  about  25  to  30°.  In  the 
winter,  average  maximum  temperatures  are  in  the  30' s  and  low  40' s, 
while  minimums  are  in  the  10 's  and  low  20' s. 

Precipitation  in  this  area  is  light  in  summer,  increases  in  the  fall, 
reaches  a  peak  in  winter,  and  then  gradually  decreases  in  the  spring 
(see  figure  13).  Precipitation  in  May  and  June  can  be  somewhat  erra¬ 
tic,  but  there  is  usually  a  sli^hf  increase  after  April  followed  by  a 
sharp  drop  near  the  first  few  days  of  July.  Two-thirds  of  the  annual 
precipitation  falls  between  October  and  March.  Most  precipitation 
between  mid-December  and  mid-February  falls  as  snow.  The  average 
winter  snowfall  ranges  from  20  to  35  inches.  The  number  of  clear  or 
only  partly  cloudy  days  each  month  ranges  from  4  to  8  in  winter,  6  to 
14  in  spring  and  fall,  and  20  or  more  in  summer.  The  amount  of  sun¬ 
shine  received  is  about  33  percent  in  winter,  50  to  70  percent  in 
spring  and  fall,  and  75  to  85  percent  in  summer  (WSU,1975). 

2.03.2  Economic  Base.  The  Okanogan  River  traverses  the  length  of 
Okanogan  County,  the  largest  county  in  the  state  in  land  area. 

County  population  was  estimated  at  29,000  in  1978  (22nd  of  39  coun¬ 
ties  in  the  state),  an  increase  of  12.1  percent  from  a  1970  popula¬ 
tion  of  25,867.  The  Colville  Indian  Reservation  is  located  in  the 
southern  part  of  the  county.  Forestry  and  agriculture  are  the  major 
industries  in  Okanogan  County. 
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Oroville  is  the  town  closest  to  the  aquatic  weed  infestation  area. 

As  with  the  county,  the  town  of  Oroville  is  dominated  by  agricultural 
and  forest  product  industries.  As  the  nearest  U.S.  city  to  the 
Canadian  Okanagan  (Canadian  spelling),  Oroville  also  serves  as  a  sub¬ 
regional  trading  hub  for  local  Canadian  citizens. 

Economic  pressures  from  Canada  have  helped  expand  retail  sales  and 
land  development  during  the  past  20  years  at  a  greater  rate  than 
demanded  by  the  local  population.  However,  even  with  continued  econ¬ 
omic  pressure  from  Canada,  the  rate  of  future  area  development  is 
expected  to  remain  modest.  No  new  industrial  development  is  fore¬ 
seen.  Agriculture  and  wood  processing  are  expected  to  remain  the 
major  industrial  activities. 

2.03.3  Fish  and  Wildlife.  The  Okanogan  Valley  is  a  critical  deer¬ 
wintering  ground  and  is  an  important  area  for  waterfowl,  long-billed 
curlew,  grouse,  grasshopper  sparrow,  and  the  white-tailed  jackrabbit. 

Much  of  the  natural  vegetation  around  Osoyoos  Lake  has  been  replaced 
by  residences  and  fruit  orchards.  The  remaining  lake  shore  and  the 
river-edge  vegetation  provides  food,  cover,  and  nesting  areas  for  a 
number  of  resident  and  migratory  song  birds.  The  Okanogan  Valley  is 
part  of  the  Pacific  Flyway  and  waterfowl  nesting  occurs  along  the 
river . 

Anadromous  fish  populations  in  the  Okanogan  River  system  include  sum- 
merrun  chinook,  sockeye,  and  steelhead  trout  (Salmo  gairdneri) . 

These  species  make  use  of  the  river  system  for  spawning. 

Resident  game  fish  include  rainbow  trout  (Salmo  gairdneri),  brown 
trout  (S.  trutta) ,  cutthroat  trout  (S.  clarki),  brook  trout 
(SalvelTnus  fontinalis),  Dolly  Varden  (j>.  malma) ,  bass  (Micropterus 
spp.),  crappie  (Pomoxis  nigromaculatus) ,  white fish,  and  sunfish 
(Lepomis  gibbosus). Nongame  fish  include  chub,  suckers  (Catastomus 
spp .)  ,  squawf:.sh  (Ptychocheilus  oregonensis) ,  catfish  ( Ictalurus 
spp.),  and  carp  (Cyprinus  carpioT! 

2.03,4  Air  Quality.  The  major  air  quality  problem  in  Okanogan 
County  is  the  relatively  high  level  of  suspended  particles.  The  main 
source  of  these  high  levels  are  windblown  dust,  dust  from  dirt  roads 
and  emissions  from  orchard  heaters,  sawdust  burners,  and  other  local 
industries . 

EPA  standards  were  not  exceeded  between  1973  and  1976  for  carbon 
monoxide,  photochemical  oxidants,  sulfur  dioxide,  or  nitrogen  dioxide. 

2.03.5  Water  Quality. 

2.03.5.1  Okanogan  River.  The  Okanogan  River  meets  Federal  water 
quality  goals  but  there  are  some  problems.  Irrigation  return  waters 
increase  the  levels  of  nutrients  and  soil  salts  in  the  river,  and 
solar  heating  of  the  irrigation  water  contributes  to  increased  water 
temperatures.  As  a  result,  the  river's  capacity  to  assimulate 
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Created  waste  may  be  reduced  and  anadromous  fish  passage  is  impaired. 
The  lower  reaches  of  the  Okanogan  River  experience  high  coliform  bac¬ 
teria  counts  below  the  population  centers  of  Omsk  and  Okanogan.  Sew¬ 
age  treatment  plant  outflows  are  probably  the  main  cause. 

2.03.5.2  Osoyoos  Lake.  Osoyoos  Lake  is  classified  as  mesoeutrophic 
due  to  its  high  nutrient  content  and  biological  productivity.  The 
lake  supports  lush  populations  of  aquatic  vegetation,  and  algal  blooms 
are  increasingly  becoming  a  problem.  Swimmer  complaints  regarding 
skin  and  eye  irritation  have  also  been  increasing. 

Water  quality  in  Osoyoos  Lake  is  affected  by  agricultural  runoff  and 
septic  tank  seepage  from  lakeside  residences.  There  are,  however,  no 
municipal  or  industrial  wastewater  discharges  into  the  U.  S.  portion 
of  Osoyoos  Lake. 

Due  to  the  rapid  flushing  of  the  Lake  (^s-month  retention  time)  pol¬ 
lutants  are  not  significantly  accumulated.  The  water  quality  is 
largely  dependent  upon  the  water  quality  of  Okanagan  Lake  and  Vaseux 
Lake  located  upstream. 

2.03.6  Upland  Setting. 

2.03.6.1  Okanogan  River.  The  Okanogan  River  flows  through  three 
major  population  areas,  Oroville,  Omak,  and  Okanogan.  The  Okanogan 
River  floodplain  is  generally  less  than  one  mile  wide. 

The  upper  end  of  the  Okanogan  is  ponded  by  Zosel  Dam,  creating  marshy 
lakeshore-like  areas.  The  remainder  of  the  river,  outside  of  popula¬ 
tion  centers,  has  thin  strips  of  riparian  vegetation  with  most  of  the 
floodplain  taken  up  by  agricultural  and  pasture  land. 

2.03.6.2  Osoyoos  Lake.  Osoyoos  Lake  has  a  large  number  of  resi¬ 
dences  along  the  shore  The  southern  end  of  the  lake  is  adjacent  to 

the  town  of  Oroville  and  is  primarily  residential.  The  Osoyoos  State 
Park  is  located  just  north  of  the  town.  Because  of  the  residential 
and  recreational  development,  much  of  the  natural  vegetation  has  been 
replaced  by  introduced  species. 

2.03.7  Aquatic  Vegetation. 

2.03.7.1  Okanogan  River.  The  upper  end  of  the  Okanogan  River  is 
ponded  and  marshy.  It  contains  bulrushes  (Scirpus  microcarpus),  cat¬ 
tails  (Typha  latifolia),  and  a  variety  of  pondweeds .  The  remainder 
of  the  river  is  faster  moving  and  subject  to  scouring  which  limits 
aquatic  growth  mainly  to  backwater  areas.  There  have  been  reports  of 
small  milfoil  colonies  in  the  upper  part  of  the  river. 

2.03.7.2  Osoyoos  Lake.  Osoyoos  Lake  contains  mainly  bulrushes,  var¬ 
ious  pondweeds  and  elodea  with  some  Eurasian  watermilfoil  and  ry'tive 
watermilfcil .  The  patches  of  Eurasian  watermilfoil  have  been  treated 
with  2,4-D  for  the  past  2  years  by  the  Washington  Department  of  Eco¬ 
logy  in  an  attempt  to  prevent  their  spread  and  expansion. 
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2.03.8  Water  Usage.  The  waters  of  the  Okanogan  River  and  Osoyoos 
Lake  are  extensively  used  for  irrigation.  /r;riculture  is  an  import¬ 
ant  part  of  the  counties  economy  with  apple  production  accounting  for 
about  two-thirds. 

Recreation  and  esthetic  enjoyment  is  also  important  in  Osoyoos  Lake, 
with  a  state  park  located  at  the  southern  end  and  many  vacation  homes 
along  the  shore. 

2.03.9  Recreation.  The  state  park  at  the  southern  end  of  Osoyoos 
Lake  has  a  swimming  beach,  two  boat  launching  ramps  and  picnic  areas. 
The  City  of  Oroville  owns  a  park  to  the  north  of  the  state  park  and 
also  provides  boat  launching  and  swimming.  There  are  also  many  vaca¬ 
tion  homes  along  the  shoreline.  The  lake  provides  swimming,  boating, 
water-skiing  and  fishing  in  the  warm  months  and  ice  sailing  and  ice 
fishing  in  the  winter. 

The  Okanogan  River  provides  swimming,  fishing,  canoeing,  and  water- 
fowl  hunting. 

2.03.10  Historic,  Archeologic  and  Cultural  Resources.  The  project  is 
situated  in  the  area  traditionally  occupied  by  the  Upper  Okanogan 
Indians,  one  of  the  tribal  groups  which  constitute  the  modern  Col¬ 
ville  Confederated  Tribes.  This  Native  American  group  practiced  a 
seasonal,  subsistence  pattern  which  took  them  into  many  diverse  envi¬ 
ronmental  zones  within  the  region  for  the  purpose  of  obtaining  a  wide 
variety  of  plants  and  animals.  The  Okanogan  River  and  the  shores  of 
Osoyoos  Lake,  however,  were  the  focus  of  most  activity  for  these 
peoples.  The  major  winter  villages,  fishing  sites,  freshwater  clam 
gathering  sites  and  burial  sites,  and  thus  cultural  resource  sites 
spanning  many  thousands  of  years,  were  concentrated  along  these 
waters . 

Two  more  recent  sites,  the  Enloe  Dam  and  Power  Plant  and  the  Hiram  F. 
Smith  Orchard,  are  currently  listed  on,  or  determined  eligible  for 
inclusion  on,  the  National  Register  of  Historic  Places. 

2.03.11  Sensitive  Areas.  The  marsh  areas  on  Osoyoos  Lake  and  the 
Okanogan  River  are  important  fish  and  wildlife  areas.  Care  should  be 
taken  to  insure  that  the  treatment  of  aquatic  plants  will  not 
adversely  affect  these  values. 

The  irrigation  intakes  are  also  sensitive  areas.  Care  must  be  taken 
that  chemicals,  which  may  be  used  to  treat  aquatic  plants,  are  not 
present  in  water  used  to  irrigate  susceptible  agricultural  or  orna¬ 
mental  species. 
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3.  RELATIONSHIP  OF  THE  PROPOSED  PROJECT  TO  IAND-USE  PLANS 


3.01  Federal  Projects.  The  authorization  for  work  under  the  pro¬ 
posed  Aquatic  Plant  Management  Program  specifically  excludes  weed 
control  for  the  operation  and  maintenance  of  reservoirs,  channels, 
harbors,  or  other  water  areas  of  authorized  projects  under  jurisdic¬ 
tion  of  the  Corps  of  Engineers  or  other  Federal  agencies.  Close 
coordination  will  be  undertaken  with  local  interests  and  the  State  of 
Washington  to  insure  that  the  program  will  not  overlap  or  conflict 
**\th  Federal  agencies. 

3.02  Federal  Regulations.  Work  in  waters  of  the  United  States,  and 
associated  wetlands,  is  regulated  by  the  Corps  of  Engineers.  Permits 
for  work  can  be  issued  under  Section  10  of  the  River  and  Harbor  Act 
of  1899  or  under  Section  404  of  the  Clean  Water  Act  of  1977. 

Some  of  the  proposed  control  or  prevention  methods  would  require  one 
or  both  of  these  Department  of  the  Army  permits.  The  local  sponsor 
would  be  responsible  for  obtaining  the  necessary  approval.  (The  two 
major  alternatives,  mechanical  harvesting  and  chemical  treatment, 
would  not  require  Department  of  the  Army  permits.)  Chemical  treat¬ 
ment  would  have  to  comply  with  the  1978  amendments  to  the  Federal 
Insecticide,  Fungicide  and  Rodenticide  Act,  which  is  monitored  hy  the 
Environmental  Protection  Agency,  but  no  Federal  permit  would  be 
required . 

3.03  State  Laws  and  Regulations.  Obtaining  the  required  state  per¬ 
mits  would  be  the  responsibility  of  the  local  sponsor. 

3.03.1  Substantial  Development  Permit.  The  State  of  Washington, 
under  the  Shoreline  Management  Act  of  1971,  requires  permits  for  the 
development  of  shorelines  of  statewide  significance.  Some  local 
governments  may  require  that  a  substantial  development  permit  be 
obtained  prior  to  use  of  the  chemical  treatment  alternative.  The 
structural  methods  (fiberglass  bottom  screens  and  fragment  barriers) 
may  also  require  a  substantial  development  permit. 

3.03.2  Water  Quality  Permit.  The  State  of  Washington  regulates  the 
use  of  herbicides  in  public  waters  through  the  issuance  of  permits 
for  short-term  modification  of  Water  Quality  Criteria  under  WAC 
173-201-035(8)(e). 

3.04  Local  Government  Land-Use  Plans.  The  local  government  sponsors 
would,  in  most  cases,  propose  the  control  work  and  would  fund  30  per¬ 
cent  of  the  cost.  This  should  insure  that  the  work  complies  with  the 
local  land-use  plans. 

3.05  Other  Ongoing  Studies. 
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3.05.1  Municipality  of  Metropolitan  Seattle.  The  Municipality  of 
Metropolitan  Seattle  (METRO),  in  conjunction  with  the  Washington 
State  Department  of  Ecology  (WDE)  and  the  University  of  Washington, 
has  been  testing  milfoil  control  methods  in  Union  Bay.  They  har¬ 
vested  plots  of  milfoil  and  placed  fiberglass  bottom  screens  on  other 
plots  in  the  simmer  of  1978.  Their  testing  continued  through  the 
summer  of  1979.  METRO  is  also  conducting  a  literature  review  and 
data  analysis  on  the  use  of  2,4-D. 

3.05.2  Washington  Department  of  Ecology.  WDE,  in  April  1979, 
prepared  a  draft  state  environmental  impact  statement  (EIS)  concern¬ 
ing  2,4-D  and  endothall  applications  in  Lake  Washington  proposed  for 
June  1979.  The  final  EIS  was  released  23  May  1979.  Based  on  their 
review,  WDE  granted  permission  for  the  treatment.  WDE's  decision  was 
appealed  to  the  State  Pollution  Control  Hearing  Board  by  a  coalition 
of  environmental  groups.  The  appeal  was  dismissed,  the  permit 
granted,  and  the  applicant  proceeded  with  the  proposed  chemical 
applications.  A  temporary  restraining  order  resulted  in  the 
suspension  of  chemical  treatment  before  completion  of  the  permitted 
work.  The  court  case  was  eventually  dropped  when  the  coalition  of 
environmental  groups  withdrew  because  of  lack  of  funding.  The 
chemical  treatment  was  subsequently  completed. 

In  coordination  with  Seattle  District,  WDE  has  initiated  a  limited 
control  program  in  Osoyoos  Lake  and  the  Okanogan  River.  The  1979 
program  included  public  information  efforts,  aquatic  plant  surveys  of 
Osoyoos  Lake,  removal  of  small  colonies  of  milfoil  identified  in 
Osoyoos  Lake,  and  operation  of  a  plant  fragment  barrier  and  screen 
across  the  Okanogan  River  downstream  of  Osoyoos  Lake. 

3.05.3  U.S.  Army  Corps  of  Engineers  Waterways  Experiment  Station. 

In  1979  The  Waterways  Experiment  Station  (WES)  began  a  Large  Scale 
Operations  Management  Test  (LSOMT),  a  3-year  study  to  evaluate  the 
concept  of  prevention  as  an  operational  management  method  for  the 
control  of  milfoil.  WES  will  be  evaluating  the  effectiveness  of 
fragment  barriers,  aerial  surveillance,  and  surveillance  by  scuba 
divers.  They  will  also  implement  a  program  of  public  information  and 
conduct  aquatic  plant  identification  and  control  workshops  to  train 
Federal,  state,  and  local  agency  personnel. 

Field  testing  will  initially  occur  in  Lake  Sammamish,  Lake  Whatcom, 
Lake  Osoyoos,  and  the  Okanogan  River.  Findings  of  the  LSOMT  will  be 
incorporated  into  the  statewide  Aquatic  Plant  Management  Program  and, 
because  of  the  wide  range  of  conditions  at  the  test  sites,  could  be 
extrapolated  for  application  to  future  management  programs. 

3.05.4  Seattle  Parks  Department.  In  August  of  1979,  the  Seattle 
Parks  Department  installed  bottom  screens  at  Seward,  Madrona,  and 
Pritchard  Island  Farks  for  the  control  of  aquatic  plants. 
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4.  PROBABLE  IMPACTS  OF  THE  PROPOSED  ACTION  ON  THE  ENVIRONMENT 

4.01  Impacts  on  Air  Quality,  Noise  and  Traffic. 

4.01.1  Mechanical  Harvesting.  Only  minor  adverse  impacts  on  air 
quality,  noise  levels,  and  traffic  are  expected  to  result  from  the 
use  of  mechanical  harvesters.  Air  quality  would  be  affected  by 
exhaust  emissions  from  the  harvester  and  from  the  trucks  -equired  to 
transport  the  harvested  plants  to  disposal  sites.  There  would  also 
be  increased  noise  and  traffic  caused  by  the  haul  trucks  transporting 
harvested  plants  to  disposal  sites.  All  these  impacts  should  be 
minor  and  of  short  duration. 

4.01.2  Rotovating .  The  impacts  to  air  quality,  noise  levels,  and 
traffic  caused  by  rotovator  operation  would  be  basically  the  same  as 
those  caused  by  mechanical  harvesting. 

4.01.3  Suction  Dredge.  The  suction  dredge  should  have  only  a  minor 
effect  on  air  quality  and  noise  and  no  effect  on  traffic.  The  dredge 
would  be  powered  by  an  outboard  motor  which  would  emit  exhaust  and 
increase  noise  levels.  Also,  power  would  be  required  to  operate  a 
compressor  and  suction  hoses  for  the  divers.  This  would  increase 
emissions  and  noise,  but  the  impact  should  be  minor  ar.d  temporary. 

4.01.4  Hand  Removal.  There  would  be  no  impact  on  air  quality, 
noise,  or  traffic  caused  by  the  hand  removal  of  milfoil. 

4.01.5  Chemical  Control  (all  alternatives).  The  only  impacts  to  air 
quality,  noise,  and  traffic  which  would  be  caused  by  chemical  treat¬ 
ment  are  those  associated  with  the  use  of  the  applicator  and  chase 
boats.  There  would  be  a  small  amount  of  exhaust  emissions  and  a 
small  increase  in  noise.  The  chemical  would  be  in  a  granular 
formulation  or,  if  liquid,  would  be  applied  below  the  water  surface 
to  prevent  aerial  drift. 

4.01.6  Fiberglass  Bottom  Screens.  The  installation  of  fiberglass 
bottom  screens  would  have  no  effect  on  air  quality,  noise,  or  traffic 
beyond  those  associated  with  the  use  of  a  boat  during  installation. 

4.01.7  Aerial  Surveillance.  Aerial  surveillance  would  have  a 
minimal  effect  on  air  quality,  noise,  or  traffic  if  it  were  incor¬ 
porated  into  existing  photo  missions.  If  conducted  independently, 
there  would  be  exhaust  emissions  and  noise  associated  with  the  use  of 
an  aircraft. 

4.01.8  Ground  Surveillance.  The  ground  surveillance  program  would 
have  a  slight  effect  on  air  quality  because  of  exhaust  emissions  frexn 
cars  or  boats  and  would  also  slightly  increase  noise  and  traffic. 

This  impact  would  be  very  minor  and  would  be  minimized  by  incorpo¬ 
rating  the  program  with  existing  field  activities. 
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4.01.9  Fragment  Barriers.  Only  minor,  short  term  effects  would 
result  to  air  quality  and  noise  due  to  the  use  of  machinery  during 
the  installation  and  maintenance  of  fragment  barriers. 

4.01.10  Public  Information.  The  public  information  program  would 
have  minor  short-term  effects  on  air  quality,  noise,  and  traffic 
resulting  from  vehicular  use. 

4.02  Esthetics . 

4.02.1  Mechanical  Harvesting.  Mechanical  harvesting  should  have  a 
positive  effect  on  esthetics  by  preventing  milfoil  from  growing  to 
the  surface  and  forming  mats  which  are  unsightly  and  tend  to  collect 
debris.  By  removing  part  of  the  biomass  from  the  water,  it  will 
decrease  the  volume  of  milfoil  washing  up  and  decomposing  on  the 
shore  in  the  fall. 

There  would  be  a  short-term  negative  impact  on  esthetics  associated 
with  having  the  necessary  equipment  on  the  water. 

4.02.2  Rot ova ting.  The  long-term  effect  on  esthetics  caused  hy 
rotovating  should  be  positive  as  outlined  for  mechanical  harvesting. 

With  rotovating,  however,  there  would  be  short-term  adverse  impacts 
related  to  the  disruption  of  the  substrate.  Water  turbidity  would  be 
greatly  increased  and  silt  could  be  deposited  on  beaches  during 
operations  in  soft  bottom  areas.  Also,  rotovating  would  have  the 
same  adverse  effect  on  esthetics  as  harvesting  due  to  the  equipment 
on  the  water. 

4.02.3  Suction  Dredge.  The  positive  effects  noted  for  mechanical 
harvesting  could  be  extended  to  the  suction  dredge  but  the  area 
covered  would  be  so  small  that  they  would  be  negligible.  Suction 
dredging  also  would  have  a  minor  short-term  impact  on  esthetics  due 
to  the  presence  of  dredge  and  associated  equipment. 

4.02.4  Hand  Removal.  Hand  removal  of  small  patches  of  milfoil  will 
have  a  minimal  beneficial  effect  on  esthetics. 

4.02.5  Chemical  Control  (all  alternatives).  Chemical  control  of 
milfoil  would  have  the  same  beneficial  impacts  on  esthetics  as  noted 
for  mechanical  harvesting.  The  milfoil  would  be  stressed  during  the 
growing  season  and  thus  have  less  biomass  during  winter  dieback. 

There  should  be  no  adverse  impacts  on  esthetics. 

4.02.6  Fiberglass  Bottom  Screens.  Bottom  screens  should  have  no 
adverse  impact  on  esthetics.  There  would  be  the  same  positive 
effects  as  noted  for  mechanical  harvesting,  but  the  area  affected 
would  be  very  small  in  comparison. 

4.02.7  Aerial  Surveillance.  Aerial  surveillance  would  have  no 
effect  on  esthetics. 
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4,02.8  Ground  Surveillance.  Ground  surveillance  would  have  no 
effect  on  esthetics . 

4.02.9  Fragment  Barriers.  Barrier  structures  spanning  a  waterway 
would  have  a  negative  impact  on  esthetics.  They  would  be  in  place 
for  long  periods  and  would  tend  to  collect  floating  debris. 

4.02.10  Public  Information.  The  public  information  program  would 
have  a  minor  effect  on  esthetics.  The  program  calls  for  posting 
signs  at  public  recreation  area3. 

There  would  be  a  positive  effect  on  esthetics  if  the  program  is  suc¬ 
cessful  in  stopping  milfoil  spread  by  human  activities  such  as 
boating. 

4.03  Impacts  on  Water  Quality. 

4.03.1  Mechanical  Harvesting.  The  effects  of  mechanical  harvesting 
on  water  quality  should  be  beneficial.  Large-scale  harvesting  of 
aquatic  plants  has  been  suggested  as  a  method  for  slowing  the  "cul¬ 
tural  eutrophication"  of  lakes.  By  removing  harvested  milfoil  from 
the  water,  bound  nutrients  are  taken  out  of  the  normal  cycle  and  are, 
therefore,  unavailable  to  fuel  further  aquatic  plant  or  algal  grovyth. 
Also,  the  biological  oxygen  demand,  normally  associated  with  aquatic 
plant  decay,  would  be  reduced  due  to  the  reduction  of  milfoil  biomass 
in  the  water.  Mechanical  harvesting  should  cause  no  detectable 
adverse  effects  on  water  quality. 

4.03.2  Rotcvating.  Rotovating  would  have  a  beneficial  effect  on 
water  quality  because  of  the  removal  of  plant  material  from  the 
water.  These  effects  are  detailed  in  the  above  discussion  of 
mechanical  harvesting. 

Rotovating,  however,  could  also  cause  serious  short-term  adverse 
impacts  on  the  water  quality  due  to  the  disruption  of  the  substrate. 
The  level  of  turbidity  could  be  great,  depending  on  the  composition 
cf  the  substrate.  Suspended  substrate  particles  would  resettle  on 
benthic  organisms  and  aquatic  vegetation.  Suspension  of  bottom 
sediments  could  release  significant  quantities  of  nutrients  and  other 
bound  chemicals  to  the  water.  The  nutrients  would  be  available  to 
stimulate  growth  of  aquatic  plants  and  algae.  Chemicals  released 
from  sediment  suspension  could  have  significant  impacts  depending  on 
the  chemical  and  concentration  present  in  the  sediment. 

4.03.3  Suction  Dredge.  The  suction  dredge  would  have  a  beneficial 
effect  on  water  quality  in  that  it  would  remove  plant  material  from 
the  water.  This  benefit,  as  discussed  above  for  mechanical  har¬ 
vesting,  would  be  diminished  in  flowing  water  such  as  the  Okanogan 
River  because  of  higher  levels  of  dissolved  oxygen  and  the  reaera¬ 
tion  process . 


55 


The  auction  dredge  would  also  have  short-term  adverse  effects  on 
water  quality  due  to  disruption  of  the  substrate.  An  increase  in 
turbidity  would  depend  on  the  substrate  composition,  rate  of  water 
movement,  and  density  of  milfoil.  This  turbidity  would  have  the  same 
effects  as  presented  for  rotovating,  although  due  to  the  small  size 
of  treatment  areas,  the  adverse  effects  in  water  quality  would  be 
much  less  and  usually  not  significant. 

4.03.4  Hand  Removal .  Hand  removal  of  milfoil  would  have  a  very 
slight  beneficial  impact  on  water  quality  due  to  plant  material  being 
removed  from  the  water.  It  would  also  have  a  slight  short-term 
adverse  impact  due  to  the  disruption  of  the  substrate. 

4.03.5  Chemical  Control  (all  alternatives).  Adverse  impacts  to 
water  quality  are  possible  whan  chemical  treatment  is  used  to  control 
milfoil.  The  milfoil  would  die  and  begin  to  decompose  in  a  rela¬ 
tively  short  time,  possibly  creating  a  large  short-term  biological 
oxygen  demand  and  a  longer-term  buildup  of  organic  sediment.  The 
decomposition  of  milfoil  is  estimated  to  require  a  1  to  1  ratio  of 
free  oxygen  to  organic  matter  (Jewell,  1971).  Since  milfoil  can 
produce  over  10,000  pounds  of  biomass  per  acre,  the  decrease  in 
dissolved  oxygen  could  be  very  significant  in  some  areas  if  proper 
treatment  procedures  are  not  used.  Problems  with  decreased  dissolved 
oxygen  levels  are  not  anticipated  for  the  proposed  treatments  because 
of  the  narrow  areas  which  provide  adequate  water  exchange  from 
untreated  areas.  Chemical  control  operations  would  have  some  drift 
into  nontreatment  areas.  The  drift  would  vary  depending  on  current, 
rate  of  uptake  by  plants,  and  the  chemical  formulation  used.  The 
impacts  to  the  drift  areas  would  be  the  same  as  to  the  treatment 
areas  if  the  concentration  were  high  enough. 

Milfoil  contains  significant  amounts  of  bound  nutrients.  Nichols  and 
Keeney  (1973)  have  documented  a  rti,id  accumulation  of  organic  and 
inorganic  phosphorus  in  the  water  during  the  decomposition  of  milfoil 
Since  phosphorus  is  thought  to  be  the  most  likely  limiting  factor  for 
plant  growth  in  many  water  bodies,  a  milfoil  kill  may  result  in  a 
rapid  growth  of  other  aquatic  plants  or  algae. 

Water  quality  will  change  with  the  introduction  of  a  herbicide  to  the 
water  column.  Effects  on  public  health,  the  natural  aquatic  environ¬ 
ment  and  the  desirability  of  the  water  for  any  use  are  presented  in 
paragraphs  4.04.5.1-4.04.5.5,  4.05.5.1-4.05.5.2,  4.06.5.1-4.06.5.2, 
4.07.5,  4.08.2-4.08.3,  4.15  and  appendix  C. 

The  persistence  of  aquatic  herbicides  in  the  water  column  is  depen¬ 
dent  on  metabolic  breakdown  by  micro-organisms,  extent  of  dilution, 
water  depth,  water  temperature,  etc.  Generally,  however,  these 
chemicals  would  not  remain  in  the  water  at  detectable  concentrations 
for  very  long.  A  longer  retention  period  could  occur  in  the  sedi¬ 
ments  . 
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A. 03. 6  Fiberglass  Bottom  Screens.  Since  bottom  screens  would  result 
in  the  decomposition  of  aquatic  vegetation  in  the  water,  the  adverse 
effects  of  biological  oxygen  demand  and  nutrient  release  discussed 
for  chemical  control  would  also  apply.  Because  of  the  small  area  of 
treatment,  however,  the  impact  would  be  minor. 

A.  03. 7  Aerial  Surveillance.  Aerial  surveillance  would  have  no 
effect  on  water  quality. 

A. 03. 8  Ground  Surveillance.  Ground  surveillance  would  have  no 
effect  on  water  quality. 

A. 03. 9  Fragment  Barriers.  The  barriers  would  have  a  small  bene¬ 
ficial  effect  on  water  quality  because  of  the  removal  of  plant  frag¬ 
ments  and  other  debris  from  the  water. 


A.  03.10  Public  Information.  The  public  information  program  would 
have  no  adverse  effect  on  water  quality. 

In  general,  a  successful  program  to  prevent  the  spread  of  milfoil 
would  prevent  deterioration  of  water  quality  caused  by  large  amounts 
of  milfoil  decomposing  in  the  water  each  year  (the  amount  of  biomass 
over  and  above  the  normal  present  in  the  water  body). 

A. 0A  Impacts  on  Vegetation. 

A.0A.1  Mechanical  Harvesting.  Mechanical  harvesting  would  cut  the 
milfoil  somewhere  above  the  substrate.  The  harvester  is  nonselective 
so  any  other  aquatic  vegetation  present  would  be  cut  at  the  same 
level.  Dense  stands  of  milfoil  tend  to  shade  out  other  species  so 
the  harvesting  may  have  a  beneficial  effect  on  species  diversity. 
Nichols  (1971)  has  shown  that  milfoil  in  Wisconsin  characteristically 
has  two  growth  peaks  (in  early  June  and  early  August)  occurring  pro¬ 
gressively  later  in  deeper  water.  He  speculates  that  proper  timing 
of  a  harvest  may  make  it  possible  to  preferentially  select  against 
milfoil  and  promote  the  more  desirable  species. 

Because  mechanical  harvesting  does  not  affect  root  structure,  the 
aquatic  plants  would  continue  to  grow  and  eventually  would  reattain 
their  pre-harvest  height.  Several  studies,  however,  have  shown  that 
intensive  harvesting  has  a  carry-over  effect;  that  is,  repeated  har¬ 
vesting  eventually  decreases  the  need  for  harvesting  (Grinwald,  1968; 
Nichols  and  Cottam,  1972;  and  Wile,  1978). 


A.0A.2  Rotovating .  Rotovating  would  remove  th  entire  plant  so  the 
milfoil  would  not  be  able  to  grow  back  from  the  root  crown. 
Rotovating  is  totally  nonselective  so  any  nontarget  plant  species  in 
the  treatment  area  would  also  be  removed. 


Milfoil  could  eventually  reinfest  the  area  if  fragments  float  in  from 
other  milfoil  colonies. 


57 


rv*_  . . I  '.JLTg 


—  J> 


n  1  ■? *^! ^.*^5* ■  *c7-»^.  ■* yi1  »g^fj  wwgy  >m»^}»/  *»** 


4.04.3  Suction  Dredge.  The  suction  dredge  would  also  remove  the 
entire  plant  so  the  milfoil  would  not  be  able  to  grow  back  from  the 
root  crown.  In  ideal  circumstances  (good  diver  visibility  and  low 
milfoil  density),  the  suction  dredge  should  be  highly  selective  for 
milfoil,  thus  benefiting  the  nontarget  species. 

If  the  substrate  is  very  soft,  causing  water  turbidity  to  refult  from 
the  di edging,  thus  obstructiug  tut  diver’s  vision,  or  if  the  milfoil 
is  dense  enough  to  hide  other  species,  the  suction  dredge  becomes 
less  selective  and  nontarget  species  are  removed.  This  adverse 
impact  will  vary  depending  on  local  conditions. 

4.04.4  Hand  Removal .  Hand  removal  would  be  very  selective,  resulting 
in  the  removal  of  only  milfoil.  The  entire  plant  would  be  removed  so 
regrowth  would  not  occur  from  the  root  crown.  If  hand  remeval  is 
interpreted  to  include  raking  and  other  such  methods,  the  selectivity 
would  be  lost  and  the  roots  would  probably  remain  intact.  In  either 
case,  the  impact  would  be  minor. 

4.04.5  Chemical  Control.  The  impacts  addressed  are  the  same  for  the 
treatment  area  as  well  as  nontreatment  areas  which  are  subject  to 
herbicide  drift. 

4.04.5.1  2,4-D.  2,4-D  administered  in  concentrations  necessary  to 

eliminate  Myriophy Hum  sp icatum  would  also  kill  exc  albescens  and 
water  star  grass  (Heteranthra  dubia) ,  a  minor  aquatic  plant  species  in 
Washington.  Because  2,4-D  is  so  selective,  the  treatment  would 
benefit  nontarget  species  by  removing  milfoil,  which  is  in  competi¬ 
tion  with  native  species. 

Some  agricultural  and  ornamental  plants  are  very  susceptible  to 

2.4- D.  If  irrigation  intakes  pump  treated  water  onto  these  plants, 
unwanted  plant  kills  could  occur.  Due  to  the  lew  concentrations, 
however,  damage  probably  would  not  be  possible  to  any  but  the  most 
sensitive  species.  Management  techniques  and  public  notification  of 
treatment  would  minimize  this  potential  problem. 

2.4- D  is  a  systemic  herbicide;  it  is  taken  up  by  the  roots  or  the 
foliage  and  translocated  throughout  the  plant.  For  this  reason, 

2,4-D  would  kill  the  entire  plant.  Regrowth  would  be  mainly  from 
fragmentation  of  healthy  populations  from  other  areas. 

4.04.5.2  Endothall .  Endothall  acid  administered  in  concentrations 
necessary  to  eliminate  milfoil  will  also  kill  a  wide  range  of  non- 
target  species.  Bass  weed  (Potamogeton  amplifoliu s) ,  coontail ,  bushy 
pondweed  (Najas  spp.),  curly-leaf  pondweed,  flct-stem  pondweed  v.P. 
zosteriformis) ,  fl oating- leaf  pondweed  (P.  natans) ,  horneu  pondweed 
(Zannichellia  spp.),  sago  pondweed  (P^.  pec  tinatus)  ,  water  stargrass, 
and  several  other  species  of  pendweed  will  be  eliminated  from  the 
treatment  area. 

Same  upland  plant  kills  could  occur  if  water  treated  w5  th  endothall 
is  used  for  irrigation.  The  label  instructions  state  that  treated 
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water  is  not  to  be  used  for  irrigation  within  7  days  of  treatment. 

Due  to  the  lew  concentrations,  damage  probably  would  not  be  possible 
to  any  but  the  most  sensitive  species.  Management  techniques  and 
public  notification  of  treatment  would  minimize  this  potential 
problem. 

Endothall  is  a  contact  heribicide;  it  is  not  translocated  throughout 
the  plant.  Therefore,  the  susceptible  species  would  be  killed  down 
to  the  substrate  bv  could  regrow  from  the  root  system.  Treated 
milfoil  areas  would  probably  be  reinfested  from  regrowth  from  the 
root  system. 

4.04.5.3  Dichlobenil .  Dichlobenil  is  a  nonseloctive  cquatic  herb¬ 
icide  which  would  eliminate  milfoil,  elodea,  naiads,  coontail,  a 
variety  of  pondweeds,  and  Chara. 

Dichlobenil  is  very  toxic  to  upland  plant  species  also.  Treated 
water  must  not  be  used  for  irrigation.  Dichlobenil  is  a  systemic 
herbicide  and  thus  would  result  in  some  degree  of  root  kill. 

4.04.5.4  Diquat .  Diquat  is  a  nonselective  aquatic  herbicide  which 
would  eliminate  milfoil  plus  bladderwort  (Uticularia  spp.),  coontail, 
elodea,  naiads  and  most  species  of  pondweed. 

Diquat  is  also  very  toxic  to  many  upland  species.  It  could  damage 
lawns,  ornamental  plants  or  food  crops.  Treated  water  should  not  be 
used  for  irrigation  within  10  days  of  treatment. 

Diquat  is  a  contact  herbicide  and  thus  is  not  translocated  throughout 
the  plant.  The  susceptible  species  would  be  killed  down  to  the  sub¬ 
strate  but  may  regrow  from  the  roots.  Milfoil  would  probably  rein¬ 
fest  treated  areas  by  sending  up  new  shoots  from  the  root  system. 

4.04.6  Fiberglass  Bottom  Screens.  Bottom  screens  would  block  sun¬ 
light  to  all  aquatic  plants  beneath  the  screen,  disrupting  the  photo¬ 
synthetic  processes  necessary  for  growth.  Eventually,  all  vegetation, 
target  species  and  nontarget  species,  would  be  eliminated  from  the 
covered  area.  (Some  species  would  show  an  initial  growth  surge  and 
stem  elongation  but  would  eventually  die.)  No  regrowth  would  occur 
until  the  screen  is  removed  or  silted  over. 

4.04.7  Aerial  Surveillance.  Aerial  surveillance  would  have  no 
effect  on  vegetation. 

4.04.8  Ground  Surveillance.  Ground  surveillance  would  have  no 
effect  on  vegetation. 

4.04.9  Fragment  Barriers.  Barrier  structures  would  have  no  direct 
effect  on  vegetation  but  would  limit  the  spread  of  species  which 
reproduce  by  fragmentation. 

4.04.10  Public  Information.  The  public  information  program  would 
have  no  direct  effect  on  vegetation  other  than  a  contribution  to  the 
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reduction  in  spread  of  milfoil  by  fragment  transport.  One  goal  of 
the  program  would  be  to  obtain  public  cooperation  in  the  removal  of 
weed  fragments  from  boats  and  trailers  leaving  infested  waters.  This, 
hopefully,  would  prevent  milfoil  fragments  from  Loing  introduced  into 
uiinfested  waters  when  these  boats  are  launched. 

4,05  Impacts  on  Habitat. 

4,05.1  Mechanical  Harvesting.  The  removal  of  the  upper  portion  of 
aquatic  vegetation  by  mechanical  harvester  would  eliminate  habitat 
for  a  variety  of  aquatic  raic-oflora  and  fauna,  aquatic  invertebrates 
and  shelter  for  small  fish.  The  harvester  would  cut  somewhere  above 
the  substrate  so  a  certain  amount  of  habitat  would  remain.  The 
aquatic  vegetation  would  regrcw  after  harve8ting. 

4.05.2  Botov  at ing .  Rotovating  would  remcve  all  plants  from  the 
treatment  area,  eliminating  habitat  as  noted  for  mechanical  har¬ 
vesting.  The  loss  would  be  greater  with  rotovatin'*  because  none  of 
the  plant  would  be  left  and  rcgrowth  would  be  much  slower.  The  total 
benthic  habitat  in  the  treatment  area  would  be  disrupted  by 
rotovating . 

4.05.3  Suction  Dredge.  The  suction  dredge  would  remove  entire 
plants  so  the  elimination  of  aquatic  microflora  and  fauna,  aquatic 
invertebrate  habitat,  and  small  fish  shelter  would  he  long  lasting. 
Small  areas  of  benthic  habitat  would  be  totally  disrupted  by  treat¬ 
ment.  The  auction  dredge,  however,  would  have  3ome  degree  of  selec¬ 
tivity,  removing  milfoil  while  leaving  nontarget  species.  This,  and 
the  fact  that  the  suction  dredge  would  be  used  only  for  very  small 
areas,  would  reduce  the  effects  of  habitat  loss. 

4.05.4  Hand  Removal.  Hand  removal  would  have  the  same  effects  on 
habitat  as  identified  for  the  suction  dredge.  Hand  removal,  however, 
would  be  feasible  only  for  scattered  plants  on  very  small  patches  of 
milfoil.  Because  of  the  small  scale  of  the  treatment,  the  impact  on 
the  habitat  would  be  very  minor. 

4.05.5  Chemical  Control.  (For  treatment  areas  and  nontreatraent  areas 
subject  to  herbicide  drift.) 

4.05.5.1  2 ,4-D.  Treatment  with  2,4-D  would  eliminate  a  very  hi 

percentage  of  the  milfoil  in  the  treatment  area  but  would  not  affect 
most  native  species.  A  large  part  of  the  habitat  provided  by  the 
aquatic  vegetation  would  be  lost  if  a  majority  of  the  aquatic  vegeta¬ 
tion  were  milfoil.  If  a  large  population  of  native  species  were 
present,  the  effect  would  not  be  so  great. 

4.05.5.2  Endothall,  Dichlobenil,  Diquat.  These  chemicals  are  non- 
selective  herbicides.  They  will  eliminate  a  wide  range  of  aquatic 
plants  from  the  treatment  area.  Almost  total  elimination  of  the 
habitats  provided  by  aquatic  vegetation  would  result  from  the  use  of 
these  chemicals. 
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4.05.6  Fiberglass  Bottom  Screen...  Bottom  screens  would  eliminate 
all  the  benthic  habitat  and  habitat  provided  by  aquatic  vegetation 
located  under  the  screening.  The  elimination  would  be  long  lasting, 
but  the  area  involved  would  be  relatively  amall . 

4.05.7  Aerial  Surveillance.  Aerial  surveillance  would  have  no 
effect  on  habitat. 

4.05.8  Ground  Surveilliance.  Ground  surveillance  would  have  no 
effect  on  habitat. 

4.05.10  Fragment  Barriers.  Barrier  structures  would  have  no  effect 
on  habitat. 

4.05.11  Public  Information.  The  public  information  program  would 
have  no  effect  on  habitat. 


•  acts  on  Fish  and  Other  Aquatic  Organisms. 


4.06.1  Mechanical  Harvester.  Analysis  of  milfoil  harvesting  opera¬ 
tions  in  Ontario  has  indicated  that  some  small  fish  are  trapped 
during  harvesting  and  are  removed  from  the  water.  A  ratio  of  approxi¬ 
mately  8  lb.  of  fish  per  acre  harvested  was  found  with  yellow  perch 
making  up  the  majority.  The  overall  effect  on  fisheries  was  not 
considered  to  be  signiricant  (Wile,  197  8).  The  number  of  fish 
removed  from  the  water  would  depend  on  the  method  of  removal  of  the 
cut  plants;  if  they  remain  in  the  water  for  any  length  of  time,  the 
direct  loss  of  fish  should  be  reduced. 


Harvesting  may  benefit  game  fish  by  causing  an  "edge  effect"  through 
the  weed  beds,  making  it  easier  for  them  to  f^ed.  Harvesting  does 
result  in  the.  less  of  habitat  for  organisms  lower  in  the  food  chain 
and  this  may  eventually  affect  the  fish  population  if  the  treated 
area  is  large.  Mechanical  harvesting  should  have  no  significant 
effect  on  plankton  populations. 


4.06,2  Rotovating .  Rotovating  would  have  the  same  effects  on  fish 
and  other  aquatic  organisms  as  mechanical  harvesting,  except  that  the 
vegetation  would  be  eliminated  for  a  longer  period  of  time  because  of 
the  root  removal.  The  degree  of  disturbance  to  benthic  organisms 
would  be  greater  and  of  longer  duration. 


4.06.3  Suction  Dredge.  The  suction  dredge  should  have  no  significant 
effect  on  fish.  There  would  be  a  small  loss  in  other  aquatic  orga¬ 
nisms  . 


4.06.4  Hand  Removal.  Hand  removal  should  have  no  effect  on  fish  and 
other  aquatic  organisms. 


4.06.5  Chemical  Control . 

4.06.5.1  2 ,4-D.  The  toxicity  of  2,4--D  to  fish  is  dependent  upon  the 

chemical  formulation  and  the  species  of  fish.  A  summary  of  toxicity 
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data  is  included  in  appendix  C.  Most  fish  species  appear  to  be 
tolerant  of  2,4-D  at  the  concentrations  used  for  milfoil  control. 
Salmonids,  however,  may  be  more  susceptible.  Scientific  information 
concerning  2,4-D  impacts  to  salmonids  is  not  available,  but  some  pre¬ 
liminary  work  (Meehan  et .  al.,  1974)  indicates  that  there  may  be  a 
problem.  The  State  Department  of  Fisheries  is  agreeable  to  2,4-D 
treatments  as  long  as  they  are  not  in  salmon  spawning  or  migration 
areas  during  times  of  salmon  use. 

2,4-D  residue  buildup  in  spawning  areas  should  not  be  a  problem. 
Residues  persist  in  the  sediment  of  some  areas  because  of  the  high 
organic  content.  Salmon  spawning  areas  are  primarily  gravel  with 
good  water  movement  through  the  gravel. 

Large  plant  kills  in  embayments  or  small  lakes  which  are  shallow  and 
have  limited  water  exchange  could  cause  a  large  drop  in  the  dissolved 
oxygen  concentration.  It  is  possible  to  lower  the  dissolved  oxygen 
concentration  enough  to  cause  a  fish  kill.  This  should  not  be  a 
problem  because  of  the  nature  of  the  proposed  treatment  areas  and  the 
fact  that  chemical  treatment  would  be  done  during  periods  of  low  bio¬ 
mass  whenever  possible.  There  would  be  adequate  water  exchange  from 
the  surrounding  area  to  provide  dissolved  oxygen. 

The  elimination  of  shelter  and  food  organisms  due  to  vegetation  loss 
could  reduce  the  number  of  small  fish  available  in  the  water  body  and 
thus  reduce  the  population  of  larger  fish.  This  effect  would  be 
reduced  by  the  selectivity  of  the  herbicide  action  which  would  leave 
nontarget  plant  species  unharmed.  Plankton  species  are  not  expected 
to  be  directly  impacted  by  2,4-D  application.  There  may  be  some 
stimulation  of  phytoplankton  growth  as  a  result  of  increased  nutrients 
released  into  the  water  column  from  decomposing  milfoil. 

4.06.5.2  Endothall,  Dichlobenil,  Diquat.  The  toxicity  of  these 
chemicals  to  fish  is  dependent  upon  the  chemical  formulation  and  the 
species  of  fish.  A  summary  of  toxicity  data  is  included  in  appendix 
C.  No  fish  kills,  due  to  the  toxicity  of  the  chemical,  should  result 
from  the  concentrations  used  to  treat  milfoil. 

If  large  areas  heavily  infested  with  milfoil  are  treated,  the  drop  in 
dissolved  oxygen  concentration  could  cause  fish  kills.  This  would  be 
compounded  in  areas  which  are  shallow  and  have  limited  water  exchange. 
This  should  not  be  a  problem  with  this  program  because  of  the  9mall 
size  of  the  areas  proposed  for  treatment  with  these  herbicides. 

Smaller  fish  would  be  impacted  by  the  elimination  of  food  organisms 
supported  by  the  aquatic  vegetation  and  also  by  increased  predation 
due  to  the  loss  of  shelter  of  thick  aquatic  growth.  Larger  fish  may 
show  a  temporary  gain  due  to  more  readily  available  prey  but  may 
decline  over  time  due  to  the  impact  to  lower  food  chain  organisms. 

Even  though  these  herbicides  would  affect  a  wide  range  of  aquatic 
plants,  the  total  effect  would  not  be  significant  because  of  the 
small  size  cf  the  treatment  areas. 
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4.06.6  Fiberglass  Bottom  Screens.  Bottom  screens  would  not  directly 
affect  fish,  but  would  eliminate  shelter  and  food  organism  habitat 
and  thus  would  impact  other  aquatic  organisms. 

4.06.7  Aerial  Surveillance.  Aerial  surveillance  would  have  no 
effect  on  fish  or  other  aquatic  organisms. 

4.06.8  Ground  Surveillance.  Ground  surveillance  would  have  no 
effect  on  fish  or  other  aquatic  organisms. 

4.06.9  Fragment  Barriers.  Barrier  structures  would  block  the  top  3 
or  4  feet  of  water  but  should  not  interfere  with  fish  passage. 

4.06.10  Public  Information.  The  public  information  program  would 
have  no  effect  on  fish  or  other  aquatic  organisms. 

4.07  Impacts  on  Wildlife. 

4.07.1  Mechanical  Harvester.  Impacts  to  waterfowl  usage  of  aquatic 
vegetation  would  be  the  only  effect  of  mechanical  harvesting  to  wild¬ 
life.  The  change  in  food  species  availability  may  result  in  a  small 
change  in  waterfowl  feeding,  but  the  overall  effect  should  be  minimal. 

4.07.2  Rot ova ting.  Rotovating  would  have  the  same  effects  on  wild¬ 
life  as  mechanical  harvesters  except  that  the  vegetation  would  be 
eliminated  for  a  longer  period  of  time  because  of  the  root  removal. 

4.07.3  Suction  Dredge.  The  suction  dredge  would  have  no  large  effect 
on  wildlife.  Some  waterfowl  feeding  areas  may  be  affected  but  the 
scope  would  be  very  small. 

4.07.4  Hand  Removal.  Hand  removal  would  have  no  impact  on  wildlife. 

4.07.5  Chemical  Control  (all  alternatives).  Some  wildlife  species 
could  come  into  contact  with  water  chemically  treated  for  milfoil 
control.  The  toxicity  to  wildlife  is  dependent  upon  the  chemical 
formulation  and  the  species.  A  summary  of  toxicity  data  is  included 
in  appendix  C.  No  direct  adverse  effects  should  occur  from  the 
concentrations  used  to  control  milfcil.  An  indirect  effect  could 
occur  due  to  the  change  in  food  species  availability  to  waterfowl. 

4.07.6  Fiberglass  Bottom  Screens.  Bottom  screens  would  have  no 
effect  on  wildlife. 

4.07.7  Aerial  Surveillance.  Aerial  surveillance  would  have  no 
effect  on  wildlife. 

4.07.8  Ground  Surveillance.  Ground  surveillance  would  have  no 
effect  on  wildlife. 

4.07.9  Fragment  Barriers.  Barrier  structures  would  have  no  effect 
on  wildlife. 
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4.07.10  Public  Information, 
have  no  effect  on  wildlife. 


The  public  information  program  would 


4.08  Impacts  on  Public  Health. 

4.08.1  General .  The  elimination  or  reduction  of  milfoil  infesta¬ 
tions  would  reduce  mosquito  breeding  areas,  in  proportion  to  the 
percent  of  milfoil  treated,  and  thus  reduce  mosquito  populations. 
Mosquitoes  are  mainly  a  nuisance  in  western  Washington  but  could 
possibly  carry  encephalitis  in  eastern  Washington. 

4.08.2  2,4-D.  2,4-D  has  been  shown  to  be  toxic  to  humans  at  high 

concentrations .  Public  concern  has  been  expressed  chat  2,4-D  could 
cause  career,  birth  defects,  mutations,  or  miscarriages  by  itself  or 
in  conjunction  with  other  chemicals.  Some  studies  do  conclude  that 
2,4-D  may  have  some  adverse  effects.  Review  of  the  scientific  liter¬ 
ature  indicates  that  insufficient  research  has  been  dene  concerning 
carcinogenicity.  The  results  of  the  few  studies  that  have  been  done 
on  rats  are  subject  to  criticism  and  differing  interpretations. 

2,4-D  has  not  been  conclusively  shown  to  be  carcinogenic . 

There  is  no  scientific  evidence  that  2,4-D  would  promote  miscarriages 
but  it  has  been  shown,  with  prolonged  exposure,  to  cause  e  decrease 
in  fetal  weight  and  oth^r  developmental  problems  in  laboratory  rats. 

2, 4' -D  has  been  shown  to  have  a  weak  mutagenic  effect  on  some  tested 
organisms  (fruit  flies  and  hampster  cells)  but  to  have  no  effect  on 
others  (bacteria  and  yeast). 

The  adverse  effects  on  test  organisms  shown  to  be  caused  by  2,4-D 
have  resulted  from  prolonged  exposure  to  high  doses  (compared  to 
concentrations  which  would  result  from  aquatic  plant  control).  One 
study,  however,  indicates  that  the  low  concentrations  of  2,4-D  in 
combination  with  2,4--dichlorophenol ,  a  breakdown  product,  caused 
hemorrhaging  in  rat  fetuses. 

Existing  evidence,  although  admittedly  incomplete,  seems  to  indicate 
that  some  threat  to  public  health  from  exposure  to  2,4-D  resulting 
from  its  use  in  aquatic  plant  control  does  exist.  For  that  reason, 
and  the  facts  that  the  synergistic  effects  of  2,4-D  with  other 
naturally  occurring  or  introduced  chemicals  have  not  been  studied, 
and  that  2 ,A-D  could  be  ingested  or  absorbed  through  the  skin  of 
swimmers,  public  exposure  should  be  limited  to  the  extent  possible. 

A  more  detailed  discussion  of  the  available  scientific  literature 
regarding  2,4-D  is  presented  in  appendix  C. 

4.08.3  Endothall .  Endothall  has  not  been  found  to  promote  tumors  or 
fetal  abnormalities  in  rats  but  has  been  shown  to  increase  mutations 
in  fruit  flies.  Public  exposure  should  be  limited  to  the  extent  pos¬ 
sible  (see  appendix  C  for  more  detailed  information). 
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4.08.4  Dichlobenil.  Testing  on  laboratory  animals  has  not  shown 
dichlobenil  to  be  carcinogenic,  teratogenic,  or  fetotoxic.  The 
present  testing,  however,  is  not  considered  to  be  adequate.  Public 
exposure  should  be  limited  as  much  as  possible  (see  appendix  C  for 
more  detailed  information). 

4.08.5  Diquat .  Diquat  has  not  been  shown  to  promote  tumors  in  rats; 
although,  the  literature  indicates  that  inadequate  testing  has  been 
done  in  the  field  of  teratogeni _ity ,  f etotoxicity,  and  mutagenicity 
(diquat  has  been  shown  to  increase  DNA  synthesis  in  human  cell  cul¬ 
tures).  Public  exposure  should  be  limited  to  the  extent  possible 
(see  appendix  C  for  more  detailed  information). 

4.09  Impact  on  Threatened  and  Endangered  Species.  According  to  the 
U.S.  Fish  and  Wildlife  Service  list  of  Endangered  and  Threatened 
Wildlife  and  Plants  (17  January  1979),  there  are  nine  species  of 
endangered  or  threatened  fish  and  wildlife  which  may  be  found  in 
Washington.  These  are  made  up  of  four  mammals,  four  birds,  and  one 
reptile.  None  of  the  control  or  prevention  alternatives  would  have 
anv  effect  on  these  species. 

4.10  Impacts  on  Prime  and  Unique  Farmland.  None  of  the  control  or 
prevention  alternatives  should  have  any  effect  on  prime  or  unique 

f arml ands . 

4.11  Impacts  on  Human  Population.  None  of  the  control  or  prevention 
alternatives  should  have  any  effect  on  human  population. 

4.12  Impacts  on  Income  and  Employment.  The  Aquatic  Plant  Managememt 
Program  could  prevent  the  loss  of  income  and  employment  in  water 
related  businesses  such  as  marinas,  shoreside  motels,  etc.,  due  to 
heavy  infestations  of  milfoil. 

The  program  itself  would  provide  employment  to  a  limited  me  or  of 
people  and  increase  the  business  of  weed  control  contractors. 

4.13  Impacts  on  Local  Government.  The  Aquatic  Plant  Management 
Program  would  require  30  percent  cost-share  funding  from  the  local 
government . 

Local  government  participation  is  voluntary;  if  they  do  not  believe 
the  program  would  benefit  their  area,  they  are  not  required  to 
participate. 

4.14  Impacts  on  Property  Values  and  Tax  Revenues.  Long-term,  dense 
infestations  o;  milfoil  could  eventually  caus o  waterfront  property  to 
lose  value  and  therefore  cause  tax  revenues  to  decrease.  The  Aquatic 
Plant  Management  Program  would  prevent  these  adverse  effects. 

4.15  Impacts  on  Recreation.  Water-related  recreation  is  now  being 
obstructed  by  milfoil  infestations  in  some  of  the  state's  waters,  and 
many  other  water  bodies  could  be  affected  in  the  future.  The  Aquatic 
Plant  Management  Program  tould  open  up  infested  areas  to  recreational 
use  and  prevent  other  recreational  areas  from  being  obstructed. 


Herbicide  treatment  of  milfoil  beds  could  restrict  recreational  use 
for  short  periods  of  time  after  treatment.  Endothall  treatment 
rectricts  swinming  for  24  hours  and  fishing  for  3  days.  Dichlobenil 
restricts  fishing  for  90  days. 

4.16  Impacts  on  Navigation. 

4.16.1  Control  Program.  The  control  methods  would  have  a  beneficial 
impact  on  navigation,  especially  for  recreational  boating.  The  con¬ 
trol  program  would  remove  obstructions  to  boating  caused  by  milfoil 
in  shallow  water.  The  control  program  would  have  no  adverse  impacts 
on  navigation. 

4.16.2  Prevention  Program.  None  of  the  prevention  methods  would 
have  any  impact  on  navigation  except  for  barrier  structures.  The 
proposed  barrier  structure  across  the  Okanogan  River  would  prevent 
small  boat  passage  from  the  barrier  to  Zosel  Dam,  a  distance  of 
approximately  1/2  mile. 

A  barrier  structure  was  maintained  during  the  summers  of  1977  and 
1978  by  the  Washington  Department  of  Ecology.  The  new  structure  will 
not  increase  the  impacts  to  navigation. 

4.17  Impacts  on  Community  Cohesion.  Controversy  already  exists  over 
treatment  methods  for  the  control  of  milfoil  in  the  State  of  Washing¬ 
ton.  Many  property  owners  want  immediate  treatment  with  chemicals 
because  they  feel  that  chemical  control  is  the  most  effective  and  the 
least  expensive  treatment  available. 

Another  group  is  opposed  to  any  chemical  treatment  for  milfoil  in  the 
state  because  of  environmental  and  public  health  considerations. 

The  Aquatic  Plant  Management  Program  may  cause  increased  friction 
between  these  opposing  groups. 

4.18  Impacts  on  Public  Services  and  Facilities.  Some  water-related 
public  recreation  facilities  have  already  been  obstructed  by  milfoil 
infestations.  Many  more  could  be  affected  in  the  future. 

The  Aquatic  Plant  Management  Program  could  reestablish  full  use  of 
these  public  areas  and  prevent  problems  at  those  not  currently 
affected . 

/a.19  Impacts  on  Business  and  Industry.  Water-related  businesses 
would  benefit  by  the  control  of  milfoil.  The  program  could  benefit 
commercial  interests  depending  on  which  methods  were  used.  Chemical 
manufacturers  and  retailers,  builders  of  mechanical  harvesting  equip¬ 
ment,  and  weed  control  companies  are  some  that  could  benefit. 

4.20  Impacts  on  Historical  and  Archeological  Resources.  The  Aquatic 
Plant  Management  Program  should  have  no  effect  on  historical  or 
archeological  resources  unless  rotovating  must  be  used.  The  disrup¬ 
tion  of  the  substrate  could  adversely  affect  historical  sites. 


5.  PROBABLE  ADVERSE  ENVIRONMENTAL  EFFECTS  WHICH  CANNOT  BE  AVOIDED 
SHOULD  THE  PROPOSAL  BE  IMPLEMENTED 

5.01  Mechanical  Harvesting.  Minor  adverse  impacts  to  air  quality 
would  result  from  exhaust  emissions  from  mechanical  harvesters  and 
trucks  used  to  haul  harvested  milfoil  to  disposal  sites.  The  mechan¬ 
ical  harvesters  and  trucks  would  also  increase  the  local  noise  levels 
during  operation.  The  trucking  operation  would  result  in  a  small 
increase  in  traffic  through  residential  areas. 

Mechanical  harvesting  is  completely  nonselective .  Nontarget  vegeta¬ 
tion  would  be  cut  in  the  treatment  area.  It  would  eliminate  habitat 
for  a  variety  of  aquatic  microflora  and  fauna,  aquatic  invertebrates, 
and  shelter  for  small  fish.  Also,  a  small  number  of  fish  would  be 
lost  due  to  entanglement  with  the  milfoil  during  removal. 

5.02  Rotovating.  The  minor  adverse  impacts  to  air  quality,  noise, 
and  traffic  would  be  the  same  as  for  mechanical  harvesting.  The 
major  adverse  impacts  caused  by  rotovating  would  be  due  to  the  total 
disruption  of  the  substrate.  The  entire  benthic  community  woulu  be 
exposed  to  predation,  displaced,  or  destroyed;  the  turbidity  would  be 
greatly  increased;  and  nutrients  trapped  in  the  substrate  would  be 
reintroduced  to  the  water  column  and  available  to  fuel  aquatic  plant 
or  algae  growth.  Suspended  particulate  matter  may  build  up  on  bea¬ 
ches  in  soft  bottom  areas. 

Rotovating  is  totally  nonselective;  almost  every  aquatic  plant  would 
be  removed  from  the  treatment  area.  Habitat  for  a  variety  of  aquatic 
organisms  would  be  lost. 

5.03  Suction  Dredge.  The  suction  dredge  would  have  very  minor 
impacts  on  air  quality  and  noise,  much  the  same  as  mechanical 
harvesting. 

The  suction  dredge  would  increase  the  turbidity  of  the  water,  cause 
remixing  of  nutrients  into  the  water,  remove  some  nontarget  plant 
species,  and  eliminate  habitat  for  some  aquatic  organisms.  The  mag¬ 
nitude  of  those  impacts  would  depend  on  local  conditions. 

5.04  Hand  Removal.  Hand  removal  could  result  in  a  slight  increase 
in  turbidity  and  a  small  loss  of  habitat  for  aquatic  organisms. 

5.05  Chemical  Control.  Milfoil  treated  with  an  aquatic  herbicide, 
or  subject  to  herbicide  drift,  would  begin  to  die  in  a  short  time.  A 
large  amount  of  dissolved  oxygen  would  be  taken  out  of  the  water  by 
the  biological  decomposition  of  dead  milfoil.  The  drop  in  dissolved 
oxygen,  especially  in  warm,  shallow  water,  could  result  in  fish  mor¬ 
tality  . 
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Nutrients  bound  by  the  milfoil  would  be  released  into  the  water 
during  decomposition.  The  increased  nutrient  levels  may  cause  an 
algal  bloom  or  a  rapid  increase  in  the  growth  of  other  aquatic  plants. 

Aquatic  herbicides,  which  are  foreign  to  the  aquatic  system,  will 
remain  in  the  water  and  sediments  for  varying  periods  of  time  depend¬ 
ing  on  physical  water  quality  parameters  and  the  chemical  used.  Some 
public  recreation  activities  would  be  temporarily  restricted. 

Large  amounts  of  habitat  for  a  variety  of  aquatic  organisms  and 
shelter  for  small  fish  would  be  lost  due  to  chemical  treatment.  This 
impact  would  be  greater  for  endothall,  dichlobenil,  and  diquat 
because  they  are  nonselective  and  would  kill  a  wide  variety  of  aqua¬ 
tic  plants. 

Any  of  the  chemical  alternatives  could  cause  potential  damage  to 
upland  plant  species  if  treated  water  were  used  for  irrigation  not  in 
accordance  with  label  instructions. 

Use  of  the  2,4-D  alternative  in  control  of  milfoil  presents  a  poten¬ 
tial  human  health  impact.  EPA  has  stated  that  the  continued  use  of 
2,4-D  is  not  imminently  hazardous  to  the  environment  and  the  chemical 
is  registered  for  use  in  aquatic  plant  control.  Because  the  evidence 
regarding  its  public  health  impacts  is  not  conclusive,  care  should  be 
taken  to  limit  human  exposure. 

5.06  Fiberglass  Bottom  Screens.  Bottom  screens  would  result  in  the 
decomposition  of  plant  material  in  the  water.  The  decomposition  would 
cause  a  decrease  in  the  dissolved  oxygen  level. 

Milfoil  and  nontarget  aquatic  plant  species  would  be  killed  by  bottom 
shading,  eliminating  habitat  for  aquatic  organisms  and  shelter  for 
small  fish.  The  benthic  organisms  would  be  made  unavailable  to  the 
food  chain. 

5.07  Aerial  Surveillance.  Aerial  surveillance  would  have  no 
unavoidable  adverse  environmental  impacts. 

5.08  Ground  Surveillance.  Ground  surveillance  would  have  no 
unavoidable  adverse  environmental  impacts  other  than  a  minor  increase 
in  exhaust  emissions  and  traffic. 

5.09  Fragment  Barriers.  Some  temporary  noise  level  increases  and 
exhaust  emissions  would  result  during  initial  installation  and  main¬ 
tenance.  An  adverse  impact  on  esthetics  and  navigation  would  result 
from  a  barrier  spanning  the  waterway.  The  impact  to  esthetics  would 
be  increased  by  the  accumulation  of  debris  behind  the  barrier. 

5.10  Public  Information.  The  public  information  program  would  have 
no  unavoidable  adverse  environmental  impacts. 


6.  ALTERNATIVES  TO  THE  PROPOSED  ACTION 


6.01  Alternative  Treatment  Methods.  The  following  control  methods, 
used  in  other  parts  ot  the  United  States  and  in  Canada,  were  evalu¬ 
ated  for  possible  inclusion  in  the  Washington  State  program. 

6.01.1  Dredging.  A  "Mud-Cat"  hydraulic  dredge  has  been  used  in 
British  Columbia  for  milfoil  control.  Sediment  and  plant  roots  are 
loosened  by  a  transverse  rotating  auger  and  transferred  to  a  diked 
spoil  area  by  suction  pumps.  The  dredge  pumped  between  125  and  155 
cubic  yards  of  silt  per  hour  from  depths  up  to  18  feet. 

The  "Mud-Cat"  treated  0.25  to  0.5  acres  per  day  at  a  cost  of  $2,000 
per  acre  (1975  costs).  The  treatment  was  approximately  90  percent 
effective  in  removing  rooted  plants. 

The  use  of  the  "Mud-Cat"  was  discontinued  in  British  Columbia  because 
of  the  adverse  environmental  impacts  of  removing  such  large  quanti¬ 
ties  of  sediment,  the  problem  of  obtaining  disposal  sites,  and  the 
high  cost  of  treatment. 

Dredging  is  not  considered  to  be  an  environmentally  acceptable  method 
for  treating  milfoil  in  Washington. 

6.01.2  Hydraulic  Washing.  This  method  of  treatment  was  also  tested 
for  milfoil  control  in  British  Columbia.  High-pressure  water  jets 
were  used  to  dislodge  weed  roots  from  the  sediment.  The  weeds  were 
collected  when  they  floated  to  the  surface  and  were  removed  from  the 
water . 

Hydraulic  washing  was  not  successful  in  removing  well-established 
root  systems,  but  was  used  in  conjunction  with  a  rotovator  washing 
sediment  from  roots  and  dislodging  fragments  so  they  would  float  and 
could  be  collected.  The  washer  resulted  in  removal  of  50  percent  of 
the  biomass  remaining  after  rotovating. 

Treatment  with  a  hydraulic  washer  would  cost  close  to  $120  per  acre 
and  would  cover  only  2  acres  per  day.  Hydraulic  washing  would  cause 
additional  turbidity  and  disruption  of  the  benthic  community.  The 
results  of  this  treatment  do  not  warrant  the  cost  or  the  resulting 
environmental  impacts. 

6.01.3  Simazine .  Simazine  (2-chloro-4,6-bis(ethylamino)-striazine) 
is  an  aquatic  herbicide  which  would  kill  milfoil  and  many  other  aqua¬ 
tic  plants  including  pondweeds  and  naiads.  It  is  also  toxic  to  a 
wide  range  of  terrestrial  species. 

Simazine  is  not  well  suited  to  the  Aquatic  Plant  Management  Program 
because  treatment  of  the  entire  water  body  is  required.  It  cannot  be 
used  for  spot  treatments. 
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6.01.4  S  i  lv  ex .  Several  herbicides  registered  for  aquatic  use  in 
Washington  State  have  silvex  ( 2—  (  2,  4, 5- tri chi  orophenoxy)  propionic 
acid)  as  the  active  ingredient.  It  would  kill  milfoil,  fanwort 
(Cabomba  caroliniana) ,  bladderwort,  and  other  water  plants  at  the 
concentration  recommended  by  the  label  instructions.  Silvex  would 
also  danage  a  variety  of  terrestrial  species  including  some 
agricultural  crops. 

Silvex  is  somewhat  more  persistent  in  the  aquatic  environment  than 
2,4-D  and  is  more  phytotoxic  to  sane  aquatic  plants.  Silvex  is  used 
in  aquatic  environments  mainly  as  a  substitute  for  2,4-D  when  treat¬ 
ing  resistant  species. 

The  use  of  silvex  is  presently  banned  by  EPA  and  is  not  proposed  in 
the  Aquatic  Plant  Management  Program. 

6.01.5  Fenac  .  Fenac  (2,  3,  6-trichlorophenylacetic  acid)  has  been 
approved  for  use  as  an  aquatic  herbicide  in  Washington  State.  It 
would  kill  milfoil  plus  several  species  of  pondweed,  elodea,  southern 
naiads,  water  stargrass,  coontail,  and  slender  spikerush  (Eleoch aris 
ac  icularis) . 

Fenac  would  also  kill  a  variety  of  terrestrial  species  including 
agricultural  crops.  Care  must  be  taken  to  insure  that  treated  water 
is  not  used  for  irrigation. 

Fenac  is  not  well  suited  for  use  against  milfoil  in  Washington 
because  treatment  must  take  place  after  the  waterbody  has  been 
drained  or  drawn  down.  Treated  areas  must  remain  dry  for  3  weeks 
following  treatment. 

6.01.6  Endothall  Acid  ( dimethy lamine  salt).  D imethyl amine  salt  of 
endothall  is  approved  for  aquatic  use  in  Washington  State.  It  would 
kill  several  species  of  algae  and  a  wide  range  of  submerged  aquatic 
macrophytes.  Besides  milfoil,  it  would  kill  naiads,  elodea,  coon¬ 
tail,  pondweeds ,  tapegrass,  and  Cladaphora  spp.  Damage  to  terres¬ 
trial  species,  including  agricultural  crops,  could  result  if  treated 
water  were  used  for  irrigation. 

Dimethyl  amine  salt  of  endothall  is  not  recommended  for  use  against 
milfoil  in  Washington  because  of  its  high  toxicity  to  fish.  This 
formulation  of  endothall  will  cause  fish  kills  at  concentrations  of 
0.3  parts  per  million,  less  than  the  required  concentration  to  kill 
mil  foil . 

6.01.7  Water  Level  Fluctuation.  Water  level  fluctuation  has  been 
found  to  be  an  effective  method  of  milfoil  control  in  Tennessee  Val¬ 
ley  Authority  reservoirs.  Dewatering  of  milfoil  for  3  weeks  gives 
canplete  control  if  there  is  adequate  drainage  (Smith,  1963). 

Shorter  periods  of  dewatering,  even  without  extended  periods  of  lew 
water,  result  in  significant  reduction  of  milfoil  populations 
(Golds  by  and  Bates,  lq7  8) . 
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Water  level  fluctuation  would  result  in  the  elimination  of  nontarget 
aquatic  macrophyte  species  and  could  also  cause  erosion  and  bank 
sloughing  problems.  Fluctuations  would  be  dependent  upon  conflicting 
uses  of  the  water  body. 

Water  level  fluctuation  is  not  a  feasible  alternative  for  the  areas 
being  recommended  for  immediate  treatment  because  of  lack  of  drawdown 
capabilities.  However,  this  control  method  should  be  considered  for 
use  if  treatment  becomes  necessary  in  reservoirs  or  other  water  bod¬ 
ies  with  drawdown  capabilities. 

6.01.8  Sand  or  Gravel  Blankets.  Sand  and  gravel  blankets  have  been 
used  for  aquatic  plant  control  in  Wisconsin.  The  treatment  is 
immediately  effective,  but  eventually  silt  builds  up  and  aquatic 
plants  reestablish  themselves. 

The  placement  of  sand  or  gravel  would  eliminate  all  aquatic  macro¬ 
phyte  species  and  would  also  destroy  the  benthic  community.  Both 
would  reestablish  with  time. 

This  treatment  method  would  be  justified  only  for  high-use  public 
recreation  areas  in  which  the  elimination  of  all  plant  species  is 
acceptable.  The  placement  of  sand  or  gravel  blankets  for  the  control 
of  milfoil  in  Washington  State  is  not  reconmended  because  less  dis¬ 
ruptive  methods  are  available. 

6.01.9  Bottom  Barriers.  Two  types  of  bottom  barriers  have  been 
tested  in  British  Columbia:  a  4-6  mil  polyethylene  and  a  30  mil 
"Hypalon"  with  nylon  reinforcement. 

These  barriers  are  installed  and  anchored  to  the  bottom  in  the  spring 
and  prevent  sunlight  from  reaching  the  aquatic  plants.  Both  barriers 
have  proved  to  be  almost  100  percent  effective  in  eliminating  aquatic 
plants  from  the  treatment  area,  but  each  has  serious  drawbacks:  high 
capital  cost  ($4,000  and  $16,000  per  acre,  respectively),  time  consum¬ 
ing  installation,  storm  and  wave  damage,  lifting  caused  by  gas  bub¬ 
bles,  and  accumulation  of  silt  on  the  barriers. 

The  use  of  bottom  barriers  is  not  proposed  for  use  in  the  Aquatic 
Plant  Management  Program. 

6.01.10  Biological  Controls.  At  present,  there  are  no  biological 
control  methods  which  could  be  used  to  treat  milfoil  in  Washington 
State.  However,  research  is  being  done  on  several  possible  biolog¬ 
ical  agents. 

The  white  amur  (Asian  grass  carp,  Ctenopharyngodan  idella  Val . )  has 
shown  promise  as  a  control  agent.  It  consumes  large  amounts  of  aqua¬ 
tic  vegetation  but  also  has  disadvantages.  It  is  nonselective  and, 
because  of  its  very  short  digestive  tract,  large  amounts  of  incom¬ 
pletely  digested  plant  material  are  returned  to  the  water.  The 
nutrients  contained  in  this  material  are  added  to  the  water  column 
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and  are  ofCen  sufficient  to  fuel  an  algal  bloom.  (Prowse,  196  9; 
Stanley,  1974) 

The  white  amur  must  be  completely  tested  for  possible  effects  on  game 
fish  populations,  aquatic  animals,  aquatic  microorganisms  and  native 
aquatic  plants  before  any  importation  is  proposed. 

Research  projects  in  Yugoslavia  and  Pakistan  have  identified  25 
insect  species  feeding  on  milfoil  (Spencer  and  Lekic,  1974).  Some  of 
these  species  show  promise  as  biological  control  agents  but  must 
first  be  tested  and  approved  for  importation  by  the  U.S.  Department 
of  Agriculture . 

In  the  future,  biological  control  may  be  the  most  economical  and  the 
least  disruptive  method  to  deal  with  milfoil.  For  the  present,  how¬ 
ever,  no  biological  control  agents  are  available  for  use  against  mil¬ 
foil  in  Washington  State. 

6 . 02  Alternative  Scopes  of  Treatment . 

6.02.1  Control  Program. 

6 . 02 . 1 . 1  Treatment  of  all  Known  Milfoil  Colonies  (Eradication) . 

Seme  milfoil  colonies,  because  of  density,  depth,  location,  or  other 
factors  ,  do  not  cause  obstructions  to  navigation  or  recreational  use 
of  state  waters.  The  only  reason  that  these  areas  would  be  treated 
would  be  as  part  of  an  eradication  program  in  which  all  sources  of 
reinfestation  by  fragmentation  would  have  to  be  eliminated. 

An  eradication  program  would  involve  treatment  of  a  majority  of  the 
shallow  water  areas  of  Lakes  Washington,  Union,  and  Sammamish  and  the 
Sammamish  River,  plus  all  nonnavigable  waters  which  have  milfoil 
colonies  . 

Because  of  the  necessity  to  eliminate  the  milfoil  root  scructure,  an 
attempted  eradication  program  would  have  to  utilize  large  amounts  of 
the  herbicide  2,4-D  or  dichlobenil.  Limited  use  could  be  made  of 
diver-operated  suction  dredges,  hand  pulling,  and  rotovators . 

Problems  which  would  be  associated  with  a  milfoil  eradication  effort 
are:  (1)  there  is  public  opposition  to  the  extensive  use  of  chemicals 
in  state  waters;  (2)  because  of  th<  '  distribution  of  milfoil,  an 
eradication  effort  would  be  ver'"  iy  and,  based  on  previous 

national  experience,  may  be  imp:  ,  le  to  achieve;  (3)  milfoil  col¬ 
onies  in  Canada  would  be  providing  a  continuous  source  of  fragments 
to  Washington  waters;  and  (4)  major  milfoil  infestations  which  now 
cover  large  areas  of  Bureau  of  Reclamation  reservoirs  in  eastern 
Washington  would  have  to  be  treated  concurrently  but  independently  of 
any  aquatic  plant  management  program  cost-shared  by  the  Corps  of 
Engineers . 
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Because  of  these  problems,  a  milfoil  eradication  program  is  not  con¬ 
sidered  to  be  a  viable  alternative  for  the  Aquatic  Plant  Management 
Program. 

6.02.1.2  Treatment  of  Selected  Areas.  The  preferred  plan  for  the 
control  portion  of  the  program  is  the  treatment  of  selected  high-use 
public  areas.  These  areas  include  waterfront  parks,  swimming  beaches, 
boat  launch  ramps,  and  general  boating  areas.  This  alternative 
eliminates  obstructions  to  the  most  severly  impacted  areas  and  does 
not  cause  excessive  environmental  disruption. 

6.02.1.3  No  Action.  Without  milfoil  control,  public  swimming  beaches 
and  other  recreation  areas  could  become  obstructed  and  recreational 
use  would  decline.  The  amount  of  recreational  loss  would  be  depen¬ 
dent  upon  the  milfoil  density,  which  would  vary  from  year  to  year. 

Without  a  comprehensive  Federal  control  program,  milfoil  treatment 
would  fall  to  local  governments,  park  departments,  private  property 
owners,  and  other  interests.  Public  recreation  areas  would  be 
treated  under  normal  operation  and  maintenance  funding  if  available. 
Increased  maintenance  costs  caused  by  milfoil  growth  could,  however, 
result  in  cut-backs  to  other  types  of  maintenance  or  a  reduction  in 
available  recreation. 

Private  property  frontage  could  be  treated  by  a  commercial  weed  con¬ 
trol  company,  funded  by  a  Weed  Improvement  District  or  an  informal 
alliance  of  property  owners .  This  type  of  treatment  was  funded  by  a 
group  of  property  owners  on  Lake  Washington  in  the  summer  of  1979. 

The  possibility  also  exists  that  some  property  owners  would  treat 
their  own  waterfront  without  state  permits.  This  could  lead  to  the 
use  of  unauthorized  and  damaging  chemicals  or  the  misuse  of  approved 
chemicals . 

6.02.2  Prevention  Program. 

6.02.2.1  Surveillance  and  Treatment  of  All  Waters  in  the  State. 

This  would  be  an  effort  to  discover  and  eradicate  new  milfoil  colon¬ 
ies  wherever  they  occurred  in  the  state,  regardless  of  their  possible 
threat  to  navigable  waters.  Such  an  effort  would  require  extensive 
control  and  eradication  efforts  upon  all  existing  milfoil  infesta¬ 
tions,  since  milfoil  is  spread  by  the  carrying  of  fragments  from  one 
area  to  another.  This  is  not  a  cost-effective  approach,  nor  would  it 
be  environmentally  acceptable. 

6.02.2.2  Surveillance  and  Treatment  of  High  Risk  Areas.  This  alter¬ 
native  would  concentrate  efforts  upon  those  navigable  waters  having 
the  highest  probability  of  becoming  infested  because  of  proximity  to 
existing  infestation,  and  upon  nonnavigable  waters  where  small  exist¬ 
ing  infestations  may  spread  to  navigable  waters. 
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6.02.2.3  No  Action.  The  no  action  alternative  could  result  in  the 
continued  spread  of  milfoil  throughout  the  state.  In  time,  latrz  of 
the  reservoirs  on  the  Columbia  River  could  have  heavy  infestations 
which  would  greatly  interfere  with  the  use  of  these  reservoirs. 
Irrigated  areas  of  the  state,  notably  the  Yakima  Valley  and  the 
Columbia  Basin,  could  be  heavily  impacted  by  the  interference  to 
waterflow  from  the  presence  of  milfoil  in  irrigation  systems. 

Isolated  water  bodies  could  be  infested  due  to  recreational  traffic 
among  lakes  and  reservoirs. 

The  uncontrolled  spread  of  milfoil  allowed  by  the  no  action  alter¬ 
native  would  be  unacceptable  for  the  goals  of  the  Aquatic  Plant 
Management  Program. 
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7.  RELATIONSHIP  BETWEEN  LOCAL  SHORT-TERM  USES  OF  MAN'S  ENVIRONMENT 
AND  MAINTENANCE  AND  ENHANCEMENT  OF  LONG-TERM  PRODUCTIVITY 

7.01  Control  Program. 

7.01.1  Mechanical  Control.  Harvesting,  rotovating,  suction  di  edg¬ 
ing,  and  hand  removal  would  have  temporary  and  minor  adverse  impacts 
to  air  and  water  quality,  and  a  substantial  impact  to  aquatic  vege¬ 
tation  and  associated  habitat.  There  would  also  be  temporary  and 
minor  impacts  to  the  terrestrial  environment  due  to  upland  disposal 
of  harvested  plants. 

These  control  measures  would  provide  for  immediate  use  of  the  water 
and  would  not  affect  the  long-term  productivity  of  the  aquatic  system. 

7.01.2  Chemical  Control.  Chemical  control  of  milfoil  would  have 
longer  lasting  impacts  on  water  quality  due  to  decomposition  of  plant 
material  and  the  persistence  of  chemicals  in  the  water. 

Chemical  control  would  provide  for  short-term  local  use  of  the 
waters.  Continued  annual  treatment  over  an  extended  time  period 
could  possibly  impact  the  long-term  productivity  of  the  water  body  if 
chemical  residues  began  to  accumulate  in  the  sediments. 

7.01.3  Fiberglass  Bottom  Screens.  Bottom  shading  would  provide  for 
immediate  use  of  the  water  and  would  give  longer  control  than  mechani¬ 
cal  or  chemical  treatment.  The  impacts  would  be  minor  and  readily 
reversible.  There  would  be  no  impact  to  the  long-term  productivity 
of  the  water  body. 

7.02  Prevention  Program.  The  prevention  program,  if  successful, 
would  preserve  the  species  diversity  of  waters  presently  uninfested 
by  milfoil.  It  would  not  affect  the  long-term  productivity  of  any 
water  body. 
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8.  IRREVERSIBLE  AND  IRRETRIEVABLE  COMMITMENTS  OF  RESOURCES  WHICH 
COULD  BE  INVOLVED  IF  THE  PROPOSED  ACTION  SHOULD  BE  IMPLEMENTED 


8.01  Control  Program. 

8.01.1  Mechanical  Control.  Harvesting,  rotovating,  and  suction 
dredging  would  involve  the  commitment  of  fuel  and  manpower  for  treat¬ 
ment,  transport,  and  disposal  of  milfoil.  A  commitment  of  a  large 
amount  of  capital  investment  would  also  be  involved.  Hand-pulling 
would  primarily  consist  of  a  commitment  of  manpower. 

8.01.2  Chemical  Control.  Chemical  control  would  involve  the  commit¬ 
ment  of  the  chemicals  to  be  used,  the  fuel  and  manpower  necessary  for 
manufacture  of  the  herbicides,  and  dispersal  over  the  treatment  area. 

8.01.3  Environmental  Manipulation.  Bottom  shading  would  involve  the 
commitment  of  the  fiberglass  screening  plus  the  minor  amounts  of  fuel 
required  for  installation.  A  minor  amount  of  labor  will  be  committed 
during  installation  and  a  larger  amount  for  periodic  maintenance. 

8.02  Prevention  Program.  The  prevention  program  would  be  highly 
labor  intensive.  Keeping  the  public  informed  and  training  state, 
local,  and  Federal  agency  personnel  to  perform  the  ground  surveil¬ 
lance  would  be  an  ongoing  effort  and  would  be  time  consuming.  Main¬ 
tenance  and  cleaning  of  the  barriers  would  be  required  several  times 
a  week.  The  installation  of  the  barriers  would  also  involve  a  com¬ 
mitment  of  labor  and  materials. 

The  aerial  and  ground  surveillance  would  involve  a  commitment  of 
large  amounts  of  fuel,  but  this  could  be  lessened  by  the  incorpora¬ 
tion  of  the  surveillance  into  ongoing  activities  wherever  possible. 


9.  COORDINATION 


9.0i  Public  Participation.  The  aquatic  plant  management  study  was 
initiated  after  the  Washington  State  Department  of  Ecology  requested 
assistance  in  establishing  a  milfoil  prevention  and  control  program 
in  Washington  State. 

Public  workshops  were  held  on  12  July  1977  and  30  January  1979  in 
Seattle  and  on  14  July  1977  and  25  January  1979  in  Oroville  to  obtain 
public  input  into  problem  areas,  treatment  suggestions,  and  specific 
concerns.  A  public  information  pamphlet  was  widely  distributed  in 
January  1979  and  also  requested  public  input. 

The  final  public  meetings  were  held  on  4  and  6  September  1979  in 
Seattle  and  Okanogan,  Washington,  respectively,  to  present  the  pro¬ 
posed  Aquatic  Plant  Management  Program.  Public  concern  was  expressed 
regarding  the  chemical  treatment  methods  and  about  the  possible  spread 
of  milfoil  in  the  waters  of  the  state. 

9.02  Cultural  Resources  Coordination.  In  compliance  with  Section 
106  of  the  National  Historic  Preservation  Act  of  1966  and  Executive 
Order  11593,  coordination  regarding  project  impact  on  cultural 
resources  has  been  maintained  with  the  appropriate  Washington  State 
and  Federal  agencies.  Pertinent  correspondence  is  contained  in 
appendixes  D  and  E. 

9.03  Prime  and  Unique  Farmlands.  Contact  has  been  made  with  the 
U.S.  Department  of  Agriculture  concerning  any  project  impacts  on 
prime  and  unique  farmlands.  Refer  to  appendix  D  for  relevant  corre¬ 
spondence  . 

9.04  Land  Use  Plans.  The  proposed  project  has  been  reviewed  with 
respect  to  local,  state,  and  Federal  land  use  plans  and  regulations. 
Applicable  loc.-t  ,  state,  and  Federal  permits  would  be  obtained  by  the 
local  sponsor  prior  to  the  work. 

9.05  Mineral  Resources.  The  proposed  project  has  been  reviewed  by 
the  U.S.  Bureau  of  Mines  with  respect  to  possible  project  impacts  on 
mineral  resources.  Refer  to  appendix  D  for  relevant  correspondence. 

9.06  Sole-Source  Aquifer.  Contact  has  been  made  with  the  U.S.  En¬ 
vironmental  Protection  Agency  concerning  any  project  impact  on  the 
Spokane  Valley  -  Rathdrum  Prairie  Aquifer  (designated  as  sola-source). 
Refer  to  appendix  D  for  relevant  correspondence. 

9.07  Registered  Aquatic  Herbicides.  Contact  has  been  made  with  the 
Washington  State  Department  of  Agriculture  and  the  U.S.  Environmental 
Protection  Agency  concerning  aquatic  herbicides  registered  for  use  in 
the  State  of  Washington.  Refer  to  appendix  D  for  relevant  correspon¬ 
dence  . 

9.08  Fish  and  Wildlife  Coordination.  In  accordance  with  Section 
2(a)  o7  the  Fish  and  Wildlife  Coordination  Act  of  1958,  detailed 
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coordination  with  resource  management  agencies  has  been  carried  out 
since  the  initiation  of  this  study.  This  coordination  aided  plan 
formulation,  preparation  of  the  Fish  and  Wildlife  Coordination  Act 
Report  (by  the  U.S.  Fish  and  Wildlife  Service),  and  this  impact 
statement . 

The  following  agencies  were  contacted  concerning  project  impacts  to 
fish  and  wildlife  resources,  including  any  threatened  and  endangered 
species:  U.S.  Fish  and  Wildlife  Service,  National  Marine  Fisheries 
Service,  Washington  State  Department  of  Game,  and  Washington  State 
Department  of  Fisheries.  Their  comments  and  suggestions  have  been 
incorporated  into  the  project  plan.  Refer  to  appendixes  D  and  E  for 
relevant  correspondence. 

9.09  Coordination  of  the  Draft  Environmental  Impact  Statement.  The 
draft  environmental  impact  statement  (EIS)  for  the  State  of  Washing- 
ton  Aquatic  Plant  Management  Program  was  listed  in  the  Federal  Reg¬ 
ister  on  27  July  1979.  At  public  request,  the  comment  period  was 
extended  to  14  September  1979. 

Forty-one  letters,  containing  107  pages  of  comments  and  34  pages  of 
exhibits,  on  the  draft  EIS  (see  appendix  E)  were  received  from  the 
following  individuals,  groups,  and  agencies. 


Number 

Source 

Date 

1 

Debbie  Powell 

Undated 

2 

U.  S.  Department  of  Interior 

23  Jul  79 

3 

Okanogan  County 

23  Jul  79 

4 

Washington  State  Parks  and 

Recreation  Commission 

25  Jul  79 

5 

Mike  McPhail 

27  Jul  79 

6 

Municipality  of  Metropolitan 

Seattle  (METRO) 

3  Aug  79 

7 

Advisory  Council  on 

Historic  Preservation 

6  Aug  79 

8 

City  of  Kirkland 

9  Aug  79 

9 

Gil  Zemansky 

10  Aug  79 

10 

U.  S.  Department  of  Housing  and 

Urban  Development 

15  Aug  79 

11 

Pennwalt  Corporation 

20  Aug  79 

12 

Mike  McPhail 

20  Aug  79 

13 

City  of  Bellevue 

23  Aug  79 

14 

U.  S.  Department  of  Health, 

Education  and  Welfare 

27  Aug  79 

13 

Aquatic  Control 

28  Aug  79 

16 

Washington  State  Office  of  Archeo¬ 

logical  and  Historic  Preservation 

28  Aug  79 

17 

Howard  Millan 

29  Aug  79 

18 

City  of  Seattle 

29  Aug  79 

19 

Robert  Dahl 

30  Aug  79 

20 

U.  S.  Environmental  Protection 

Agency 

30  Aug  79 
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Number 

Source 

Date 

21 

Washington  State  Department  of 

Ecology 

31 

Aug 

79 

22 

Washington  State  Department  of 

Ecology 

31 

Aug 

79 

23 

Washington  State  Department  of 

Fisheries 

20 

Aug 

79 

24 

Washington  State  Department  of 

Game 

23 

Aug 

79 

25 

Washington  State  Department  of 

Natural  Resources 

20 

Aug 

79 

26 

Washington  State  Department  of 

Transportation 

21 

Aug 

79 

27 

Greenpeace  -  Seattle 

Undated 

28 

Walbridge  Powell 

3 

Sep 

79 

29 

Seattle  Audubon  Society 

1.3 

Sep 

79 

30 

Sierra  Club  -  Cascade  Chapter 

5 

Sep 

79 

31 

Washington  State  Department  of 

Game 

11 

Sep 

79 

32 

Washington  Environmental  Council 

(Seattle) 

13 

Sep 

79 

33 

Washington  Environmental  Council 

(Grant  County  Chapter) 

13 

Sep 

79 

34 

Mr.  and  Mrs.  William  Favro 

14 

Sep 

79 

35 

Friends  of  the  Earth 

14 

Sep 

79 

36 

U.  S.  Department  of  Interior 

17 

Sep 

79 

37 

Yakima  County  Audubon  Society 

15 

Sep 

79 

38 

King  County 

20 

Sep 

79 

39 

Friends  of  the  Earth 

25 

Oct 

79 

40 

METRO 

25 

Oct 

79 

41 

Seattle  Audubon  Society 

26 

Oct 

79 

42 

Citizens  Against  Toxic  Herbicides 

Undated 

Due  to  the  number  of  comments  which  were  duplicative,  the  conoents 
were  grouped  into  eight  categories  for  response:  (1)  Coordination 
with  METRO,  (2)  Need  for  a  Management  Program,  (3)  Treatment  Areas, 

(4)  Treatment  Methods,  (5)  Use  of  Chemicals,  (6)  Economic  Analysis, 

(7)  Design  Memorandum,  and  (8)  Comments  not  Categorized.  Our 
response  to  each  comaent  within  the  eight  categories  is  presented  in 
the  following  paragraphs.  The  number  in  parentheses  following  each 
comment  corresponds  to  the  comment  letter  number  shown  above. 

9.09.1  Comment-Response  Category  1  -  Coordination  with  Munici¬ 
pality  of  Metropolitan  Seattle  (METRO). 

Comments:  Page  47  -  Other  than  a  cursory  note  of  its  existence,  the 
draft  EIS  fails  to  present  any  relevant  information  with  regard  to 
aquatic  plant  control  studies  being  carried  out  by  Metro  in  coordi¬ 
nation  with  other  agencies.  Such  information  is  critically  relevant 
to  the  proposed  program  and  should  not  be  ignored.  Why  hasn't  the 
Corps  coordinated  directly  with  METRO?  As  a  member  of  the  METRO 
Technical  Committee  advising  METRO  with  regard  to  the  conduct  of  their 
study,  the  absence  of  interest  by  the  Corps  has  been  striking.  (9) 
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Not  only  do  nonchemi cal  alternatives  exist,  they  Jire  Keing  developed 
locally.  Although  the  METRO  Milfoil  Demonstration  Pioject  is  men¬ 
tioned  in  the  draft  EIS,  there  appears  to  be  no  coordination  with  or 
capitalization  on  it.  (29) 

Page  66  -  METRO  and  the  city  of  Seattle  have  done  a  considerable 
amount  of  work  researching  bottom  screens  in  the  field.  Information 
which  they  have  generated  and  will  generate  in  the  near  future  should 
be  included  herein.  It  is  not  even  mentioned.  (9) 

We  are  concerned  that  the  Corps  will  finalize  this  EIS  before  the 
results  of  the  METRO  sponsored  Union  Bay  research  project  are  com¬ 
pleted.  The  METRO  project  could  provide  some  relevant  data  for 
choosing  the  best  combination  of  control  methods.  It  will  also  add 
some  current  cost-benefit  data.  We  thereby  urge  that  the  final  EIS 
should  incorporate  the  results  of  the  METRO  study.  (18) 

The  final  EIS  should  contain  up-to-date  information  on  both  the  Metro 
study  and  the  State  Department  of  Ecology  1979  control  program,  and 
indicate  how  any  new  information  will  be  incorporated  into  the  Corps 
of  Engineers'  program.  (20) 

We  do  not  see  how  the  Army  Corps  can  justify  the  rapidity  with  which 
this  process  has  been  moving  forward,  and  indeed  the  writing  of  this 
draft  EIS  at  all  now  when  Seattle  METRO  has  not  yet  completed  their 
2-year  research  project  on  milfoil  biology  and  control.  The  know¬ 
ledge  METRO  is  producing  will  likely  be  invaluable  to  any  statewide 
look  at  the  milfoil  question.  It  seems  to  us  at  least  premature,  and 
perhaps  rash  for  the  Army  Corps  to  be  proposing  milfoil  control 
before  METRO'S  study  is  completed.  We  must  reiterate  that  we  need  to 
know  the  cause  of  milfoil  growth  in  the  Northwest  before  we  try  to 
limit  that  growth,  and  METRO'S  study  may  provide  some  useful  insights 
into  that  question.  (30) 

Fage  1-5  (of  the  design  memorandum)  -  METRO.  Mention  is  made  of 
METRO'a  "demonstration  project".  Absolutely  no  mention  is  made  of 
how  the  information  generated  during  that  study  (most  of  which  is 
still  not  available  even  in  draft  form)  will  be  utilized  to  influence 
the  "control"  program.  Mention  of  this  aspect  of  the  situation  was 
made  in  several  places  in  Mr.  Zemanaky's  comments  of  10  August  1979. 
Since  METRO  is  the  likely  "local  sponsor"  of  any  such  "control"' 
program  in  the  Seattle  area,  as  the  appropriate  governmental  agency, 
this  failure  in  coordination  is  difficult  to  understand.  Your  agency 
has  known  for  at  least  the  last  year  and  one-half  that  METRO'S  "demon¬ 
stration  project"  would  not  yield  final  results  and  a  decision  until 
December  1979;  however,  your  process  is  taking  place  in  advance  of 
that  time.  (39) 

Response:  To  be  timely  in  response  to  the  need  to  control/ prevent 
milroil  growth,  the  Corps  planned  an  Aquatic  Plant  Management  Program 
for  the  State  of  Washington.  During  the  course  of  the  Corps  study, 
coordination  was  maintained  among  the  Corps  of  Engineers,  the  project 
manager  for  the  METRO  Demonstration  Project,  and  the  University  of 


Washington  staff  working  with  METRO.  The  METRO  study  has  been  valu¬ 
able  in  providing  information  on  alternatives  in  Lakes  Washington, 
Sannranish,  and  Union.  The  inclusion  of  bottom  screens  in  the  pro¬ 
posed  program  was  a  result  of  the  coordination.  Mechanical  harvest¬ 
ing,  the  other  treatment  method  being  tested  by  METRO,  La  one  of  the 
reconmended  alternative  treatment  measures  in  the  Corps  program. 

The  final  E1S  has  been  updated  to  include  the  latest  information 
available  from  the  METRO  study  and  details  of  the  Department  of  Ecol¬ 
ogy  program.  The  decision  on  treatment  methods  used  in  the  program 
would  be  made  by  the  WDE  and  the  local  governments  participating  in 
the  program.  The  Corps  of  Engineers  program  would  be  reviewed 
annually,  and  an  annual  supplement  to  the  design  memorandun  and  the 
environmental  impact  statement  would  be  prepared# .. -Advancements  in 
aquatic  plant  management  state-of-the-art  from  METRO,  the  Corps  of 
Engineers'  Waterways  Experiment  Station,  and  any  other  source  would 
be  assessed  for  inclusion  in  the  progran.  State  and  local  government 
input  to  the  annual  supplement  would  be  necessary  to  accurately 
reflect  current 

conditions.  Any  changes  to  the  program  would  be  incorporated  in  the 
annual  supplement. 

9.09.2  Comment-Response  Category  2  -  Need  for  a  Management  Program. 

Comment a:  We  are  greatly  concerned  about  the  spread  of  milfoil  in 
the  Okanogan  River  system  for  many  reasons,  and  feel  that  a  program 
of  this  type  is  a  necessity;  however,  Okanogan  County,  acting  on  its 
own  volition,  does  not  have  the  resources  due  to  the  scope  of  the 
existing  problem  and  the  potential  impacts  of  the  problem  expand¬ 
ing.  (3) 

Control  of  milfoil  in  recreation  areas  will  be  extremely  beneficial, 
particularly  for  swimming,  boat  launching,  and  water  skiing.  Heavy 
milfoil  infestations  can  curb  or  eliminate  these  types  of  aquatic 
recreation  pursuits.  The  short-time  restriction  on  recreation  use 
required  for  herbicide  treatment  of  milfoil  presents  no  problem  for 
State  Parks  management,  since  the  alternative  of  no  treatment  may 
well  result  in  a  permanent  restriction  on  recreational  use.  State 
Parks  has  been  in  the  past,  and  is  again,  willing  to  state  that  heavy 
infestations  of  watermilfoil  will  necessitate  closing  recreation 
facilities  such  as  swimming  beaches,  boat  launch  ramps,  and  water  ski 
areas.  For  example,  the  owim  area  at  Steamboat  Rock  State  Park  (Bank 
Lake)  was  opened  only  after  proper  milfoil  removal  was  effected  in 
the  spring  of  1979.  Since  milfoil  is  now  in  the  "explosive  growth" 
state  (page  6  of  subject  E1S),  now  is  the  time  to  effect  control 
while  the  infestation  is  still  small.  If  growth  is  allowed  to  con¬ 
tinue  unchecked,  the  areas  to  be  treated  will  be  much  larger,  as  will 
the  magnitude  of  the  recreation  losses.  (4) 

The  concept  of,  and  need  for,  such  a  management  progran  was  identi¬ 
fied  by  METRO  and  DOE  in  1977.  (6) 
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The  city  of  Kirkland  is  experiencing  difficulties  with  milfoil  infes¬ 
tation  in  heavily  used  swimming  beach  areas,  specifically  at  Houghton 
Beach  and  Waverly  Park.  We  request  your  consideration  for  inclusion 
of  the  foxmer  in  the  Yarrow  Bay  treatment  proposal.  (8) 

Further  infestation  of  milfoil  could  have  a  detrimental  effect  in 
Kirkland  on  recreational  and  navigational  usages  as  well  as  causing  a 
significant  loss  in  value  of  adjacent  shoreland  and  upland  values. 

We  endorse  your  efforts  to  solve  the  problem.  (8) 

We  concur  with  the  need  for  control  measures;  however,  the  method  to 
be  employed  is  not  within  our  expertise.  Thus,  we  have  no  construc¬ 
tive  comments  to  offer.  (10) 

The  Department  of  Fisheries  recognizes  a  need  to  control  milfoil  in 
certain  areas  of  the  state,  but  at  the  same  time,  must  be  reasonably 
assured  that  chosen  control  meaures  do  not  impact  food-fish 
resources.  (23) 

Eurasian  milfoil  is  unsightly,  presents  a  potential  hazard  to  swim¬ 
mers,  and  may  interfere  with  water  skiing.  (23) 

Containment  of  spread  to  uninfested  waters  should  be  prosecuted  at 
the  highest  levels  possible  under  the  two  approaches.  The  potential 
for  economic  and  environmental  losses  to  Washington  State  and  the 
Pacific  Northwest  from  spread  of  this  exotic  plant  are  immense.  (36) 

There  are  at  least  two  other  kinds  of  sites  in  which  heavy  milfoil 
infestations  will  have  adverse  effects.  Constructed  drains  which 
carry  surface  waste  water  and  flows  from  buried  pipe  drains  in  farm¬ 
land  must  be  kept  clear  of  obstructing  vegetation.  Otherwise,  there 
is  no  sufficient  capacity  in  them  and  the  heightened  water  surfaces 
may  prevent  proper  functioning  of  the  tile  drains.  Lands  which  have 
been  developed  and  drained  at  substantial  costs  may  be  lost  from  pro¬ 
duction.  Eurasian  watermilfoil  may  successfully  overwinter  in  drains 
that  have  constant  flows.  (36) 

Should  watermil foil  spread  to  many  of  the  small  impoundments  on  the 
Columbia  Basin  Project ,  it  could  have  adverse  effects  on  recreational 
and  fishery  uses.  Also,  where  irrigation  pumping  plants  are  located 
on  such  perennial  water  bodies,  the  vegetation  debris  produced  from 
heavy  stands  could  impact  operation  and  maintenance  of  the  facili¬ 
ties.  (  36  ) 

Page  4-14  (of  the  design  memorandum)  -  Proposed  plan  for  Seward, 
Madrona,  Pritchard,  and  Lake  Sanmauish  beaches.  In  the  case  of  the 
city  of  Seattle  beaches  no  information  has  been  presented  to  indicate 
that  milfoil  in  fact  grows  at  eny  of  them  or,  if  it  does,  how  much  of 
a  problem  it  migjit  be.  Similarly,  with  regard  to  Lake  Sammonish,  the 
available  information  would  not  indicate  that  the  small  amount  of 
milfoil  in  the  vicinity  of  the  beaches  and  boat  ramp  is  a  problem 
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(further  discussion  of  this  point  is  presented  in  Mr.  Zem<m>  ky's 
letter  of  10  August  1979  with  regard  to  pages  16*28  of  the  draft  EIS, 
comment  number  20).  (39)  ' 

Pages  2  and  6  -  In  the  discussion  of  the  introduction  of  nonnative 
species ,  it  is  indicated  that  "...  The  period  of  absorption  .  .  . 
may  take  hundreds  of  years."  No  mention  is  made  of  the  apparent 
rise,  peak,  and  decline  cycle  that  has  occurred  in  other  parts  of  the 
United  States  and  Canada  in  significantly  less  than  10  years,  or  the 
evidence  of  decline  in  the  Seattle  area  documented  in  Municipality  of 
Metropolitan  Seattle  (METRO)  reports.  Furthermore,  no  mention  is 
made  of  the  potential  for  spread  (either  in  this  section  or  following 
sections)  that  would  allow  evaluation  quantitatively  for  the  Seattle 
area.  If  the  potential  is  low,  as  it  may  be,  and  if  a  natural  eco- 
librium  has  already  been  reached  (assuming  nonnative  introduction), 
as  it  may  be,  is  any  control  program  intervention  necessary?  Is 
Eurasian  watermilfoil ,  in  fact,  present  at  them  (or  all  other  sites 
listed  in  the  draft  EIS)?  Surveys  conducted  in  the  winter  and  spring 
of  1979  failed  to  detect  the  presence  of  that  plant,  although  water 
lilies  were  noted  to  be  present  at  Seward.  Similarly  for  Lake 
Sammamish,  a  survey  in  the  spring  of  1979  failed  t-o  find  any  problem 
resulting  from  the  presence  of  Eurasian  watermilfoil.  Growths  of 
that  plant  were  not  obstructing  either  swimming  or  boat  ramp  areas. 

In  fact,  the  near  absence  of  the  presence  of  Eurasian  watermilfoil, 
despite  earlier  assertions  to  the  contrary  by  the  state  agency  in 
charge  of  the  park,  forced  METRO  to  relocate  its  planned  mechanical 
harvesting  demonstration  effort  from  that  area  to  another.  (9) 

Page  68  -  In  the  limited  and  perfunctory  discussion  of  the  no-action 
alternative,  the  draft  EIS  indicates  that  things  will  get  worse  than 
they  already  are  in  the  Seattle  area.  This  is  not  quantified  in  any 
way  (i.e.,  where  is  the  suitable  substrate  for  expansion  in  the 
Seattle  area  and  how  much  is  there?),  doesn't  deal  with  the  question 
of  natural  "absorption"  and  cycles,  and  seems  to  ignore  the  data 
generated  by  METRO  plant  surveys  over  the  last  3  years  that,  on  the 
whole,  there  is  not  an  increase  occurring.  (9) 

The  draft  EIS  fails  to  address  the  disagreement  over  whether  or  not  a 
milfoil  control  program  should  be  pursued.  The  appendix  of  the  draft 
EIS  contains  a  letter  from  Mr.  Charles  Chambers  of  the  Fish  and  Wild¬ 
life  Service  which  states  (on  page  B-18)  that  "...  There  is  a  wide 
difference  of  professional  opinion  on  the  need  to  control  milfoil." 
Since  the  time  of  Mr.  Chambers'  letter,  the  Corps'  Waterways  Experi¬ 
ment  Station  has  further  ^.ogressed  with,  if  not  completed,  its  pro¬ 
jections  of  potential  milfoil  infestation  areas  (see  page  11).  Of 
necessity,  this  study  relied  on  certain  assumptions.  Any  doubts  as 
to  the  necessity  and  desirability  of  milfoil  control  should  be  dis¬ 
cussed  in  the  EIS.  (13) 

On  page  11  (1.03.6),  more  specific  information  on  potential  spread  of 
milfoil  would  be  helpful.  (20) 


We  are  not  convinced  that  the  number  and  extent  of  the  areas  where 
milfoil  is  growing  in  Washington  State  is  increasing  at  all.  Some 
areas  in  the  United  States  and  Canada ,  where  milfoil  growth  has 
increased,  have  seen  that  growth  peak  and  then  decline.  Seattle 
METRO'S  surveys  of  aquatic  plants  in  the  King  County  area  show  evi¬ 
dence  that  milfoil  growth  has  stabilized.  We,  therefore,  do  not 
understand  the  urgency  with  which  the  Army  Corps  of  Engineers  seems 
to  be  pursuing  milfoil  control.  (30) 

The  draft  EIS  does  not  adequately  evaluate  the  tradeoffs  involved  as 
to  whether  the  plant  in  question,  milfoil,  should  be  "managed"  at 
all.  There  is  very  little  detail  provided  on  just  how  bad  the  mil¬ 
foil  "problem"  is  and,  on  the  other  side  of  the  question,  how  impor¬ 
tant  are  the  benefits  of  milfoil  growth.  Some  boaters  may  feel  mil¬ 
foil  interferes  with  their  recreation,  but  increasing  numbers  of  bass 
fishermen  find  milfoil  to  be  a  great  benefit  to  their  sport.  Milfoil 
provides  important  habitat  for  waterfowl,  fish,  and  microinverte¬ 
brates,  which  contributes  to  the  health  of  the  entire  aquatic  eco¬ 
system.  Before  milfoil  is  removed  from  that  ecosystem,  those  bene¬ 
fits,  and  the  consequences  of  removing  them,  must  be  more  fully 
evaluated.  (30) 

The  Washington  Environmental  Council  recognizes  that  the  aquatic 
plant,  Eurasian  milfoil,  has  become  a  nuisance  to  water  sports  in 
Washington  State  in  recent  years.  However,  we  have  never  seen  any 
firm  indication  that  it  represents  a  safety  hazard  to  responsible 
swimmers  and  boaters.  In  light  of  this,  we  are  increasingly  con¬ 
cerned  over  the  potential  application  of  toxic  chemicals  in  our  lakes 
and  waterways  for  the  removal  of  an  aquatic  plant  which,  by  the 
Corps'  own  admission,  has  benefits  to  wildlife  (page  7)  and  lake 
nutrient  level  reduction  (page  50).  This  is  particularly  true  when 
the  Corps'  entire  economic  justification  for  the  project  is  recrea¬ 
tional  (page  28).  (32) 

Page  2-1  through  2-2  (of  the  design  memorandum)  -  Existing  conditions 
and  potential  for  milfoil  growth.  Although  various  figures  are  given 
for  estimated  milfoil  occurrence  in  various  bodies  of  water  and  poten¬ 
tial  acreage  that  might  support  milfoil  growth,  no  indication  is 
given  of  the  fluctuations  that  have  occurred  in  recent  years  (i.e., 
both  increases  and  decreases  in  extent  of  plant  coverage  with  no 
indication  that  milfoil  might  increase  to  the  level  indicated  on  page 
2-2)  and  the  basis  for  the  potential  areas  given  on  page  2-2  is 
highly  suspect.  For  one  thing,  the  factors  which  were  explicitly 
listed  do  not  include  vave  action  effects  and  ether  factors  that  are 
known  to  influence  milfoil  distribution.  It  is  likely  that  a  much 
smaller  area  would  define  the  real  potential  maximim  and  since  mil¬ 
foil  growth  dynamics  are  so  imperfectly  known  that  milfoil  coverage 
may  even  be  declining  in  Seattle  area  waters.  For  example,  the  250 
acres  indicated  in  the  design  memorandum  for  milfoil  growth  in  Lake 
Sanmamish  in  1978  is  a  decrease  of  125  acres  (fully  50  percent  of  the 
remaining  growth)  from  1977  conditions  (Goodpasture,  J.M.,  et  al., 
1978,  "Distribution  and  Community  Composition  of  Aquatic  Macrophytes 
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in  Selected  Waters  of  King  County",  Metro,  Seattle,  p.  71).  The 
design  memorandum  neglects  to  put  the  situation  into  the  perspective 
of  reality  by  mentioning  such  facts  which  are  in  the  same  reference 
relied  upon  for  other  information  that  is  mentioned.  The  unsubstan¬ 
tiated  claims  with  regard  to  potential  for  milfoil  growth  in  the 
Columbia  River  basin  are  also  suspect.  (39) 

Response:  The  adverse  impacts  of  milfoil  growth  upon  recreational 
use  of  takes  Washington,  Sammamish,  and  Union  are  well  documented. 

The  need  for  some  kind  of  management  program  is  agreed  upon  by  most 
of  the  agencies,  organizations,  and  individuals  who  have  given  us 
input.  Our  proposed  treatment  areas  for  the  control  program  were 
based  on  METRO'S,  aquatic  plant  survey  reports,  resource  agency 
reports,  and  public  input.  All  the  proposed  treatment  areas  are 
experiencing  problems  associated  with  milfoil. 

Aquatic  vegetation  is  beneficial  in  varying  degrees  to  fish,  water- 
fowl  and  aquatic  invertebrates.  Milfoil,  an  introduced  exotic 
species,  tends  to  displace  other  aquatic  vegetation  or  dominate  the 
community,  creating  a  near  monoculture  condition.  The  net  impact  on 
the  aquatic  system  then  becomes  negative  as  diversity  and  community 
stability  are  reduced. 

The  Seattle  area  appears  to  be  less  than  the  optimum  habitat  for  mil¬ 
foil;  some  years  are  high-growth  years  and  some  years  are  not.  The 
potential  for  expansion  of  the  range  of  milfoil  does  exist.  A  number 
of  successive  "good"  years  could  result  in  a  rapid  spread.  WES 
estimates  that  a  total  of  nearly  5,000  acres  in  Lakes  Washington, 
Sasmamish,  and  Union  could  eventually  become  infested. 

Eastern  Washington  appears  to  be  a  better  milfoil  habitat  as  evi¬ 
denced  by  its  rapid  spread  through  British  Columbia's  Okanagan  Lake 
chain.  We  believe  it  is  very  important  to  have  a  program  to  prevent 
milfoil  expansion  into  the  Columbia  River  system. 

Eventually,  milfoil  should  be  absorbed  into  the  aquatic  system,  but 
the  time  frame  is  impossible  to  estimate.  Some  cases  or.  record  docu¬ 
ment  the  seemingly  natural  decline  of  extensive  milfoil  populations 
within  10  years  of  its  introduction.  Other  areas,  the  Tennessee 
Valley  system  for  instance,  have  had  milfoil  problems  for  nearly  20 
years,  with  no  indication  that  the  plant  population  is  declining. 

9.09.3  Comment-Response  Category  3  -  Treatment  Areas. 

Comments:  Page  6  -  Mention  is  made  of  watermilfoil  related  problems 
in  the  Tennessee  Valley  system.  How  relevant  are  such  problems  to 
the  somewhat  different  environmental  conditions  of  Washington  and, 
similarly,  are  the  comments  in  the  draft  EIS  regarding  sedimentation 
and  water  temperature  increases  ir.  Tennessee  relevant  to  the 
situation  in  Washington?  (9) 
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Page  8  -  It  is  acknowledged  on  page  8  that  "most  of  the  literature 
dealing  with"  factors  affecting  Eurasian  watermilf oil  growth  "are 
from  other  parts  of  the  country."  In  fact,  much  of  it  is  from  warm 
water  areas  and  applicability  to  colder  northwest  waters  is  uncer¬ 
tain.  A  general  fault  of  the  draft  EIS  is  the  almost  total  lack  of 
data  specific  to  the  proposed  project  areas  in  Washington.  (9) 

The  discussion  of  environmental  factors  on  pages  8,  9,  10,  and  11 
mentions  conditions  in  Tennessee  and  elsewhere  but  fails  to  mention 
how  such  factors  in,  for  example,  the  Seattle  area  migvt  affect  Eura¬ 
sian  watermilf oil  occurrence  and  growth.  What  about  Seattle's  famous 
rainfall  (it  is  noted  here  that  Eurasian  watermilfoil  problems  in  the 
Seattle  area  becane  a  public  controversy  during  a  period  of  local 
drought)?  How  mi  git  this  affect  growth?  If  the  optimum  Eurasian 
watermilfoil  photosynthesis  temperature  is  35°  C,  what  does  this 
mean  for  Lake  Washington  where  water  temperatures  are  substantially 
less  year  round  and  only  exceed  18°  C  in  the  warmest  part  of  the 
sumner.  What  are  the  pH,  alkalinity,  and  salinity  conditions  in 
areas  of  Washington  that  treatment  is  pro]>osed  for  and  what  affect 
might  these  paraneters  have?  (9) 

The  basic  concept  of  the  draft  EIS  is  good.  That  is,  control  of  the 
milfoil.  However,  the  areas  outlined  in  the  draft  EIS  are  only  those 
of  a  higi-uae  nature.  Failure  to  make  substantial  control  efforts  in 
other  areas  -  i.e.,  all  of  Union  Bay,  Lake  Sammamish  (including  the 
outlet  river  to  Lake  Washington),  Lake  Forest  Park-Kenmore,  Juanita 
Bay,  Yarrow  Bay,  Cosy  Cove,  Mercer  Island,  etc.  will  result  in  con¬ 
tinued  fragmentation  of  the  milfoil  and  the  subsequent  spreading  of 
the  plant.  (15) 

If  the  Corps  were  to  assume  responsibility  for  Pritchard  and  were 
willing  to  substitute  two  other  locations  for  those  already  treated, 
then  the  city  and  the  Corps  could  cooperatively  treat  all  of  the 
areas  targeted  without  either  having  to  bear  the  full  costs  of  con¬ 
trol.  This  assixnes  that  the  Corps  would  agree  to  u?e  a  method  of 
control  acceptable  to  the  city  of  Seattle.  (18) 

The  Water  Department  has  the  responsibility  for  supplying  the  Seattle 
Metropolitan  area  with  drinking  water.  Water  supply  sources  are  loc¬ 
ated  in  the  Cedar  River  and  South  Fork  Tolt  River  watersheds.  There 
are  areas  within  the  Cedar  River  watershed  and  the  reservoir  system 
(Lake  Youngs)  that  are  susceptible  to  infestation  by  milfoil.  Frag¬ 
ments  transported  by  waterfowl  would  be  the  most  likely  method  of 
infestation.  A  heavy  vegetation  growth,  characteristic  of  milfoil, 
would  markedly  increase  the  eutrophication  process  occuring  in  the 
lakes  and  could  add  taste  and  odor  problems  to  the  water  supply.  The 
decomposing  plants  increase  the  concentration  of  dissolved  organic 
substances  which  can  react  with  chlorine  during  water  treatment  to 
form  minute  amounts  of  substances  which  might  be  carcinogenic.  For 
these  reasons  we  would  wi9h  to  avoid  milfoil  infestation  into  the 
watershed  if  at  all  possible.  Protection  of  the  watershed  areas  may 
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be  considered  as  areas  for  treatment  in  lieu  of  the  sites  already 
being  controlled  by  the  Parks  and  Recreation  Department.  (IB) 

Section  1.05  -  The  discussion  contained  in  this  section  mentions  that 
local  jurisdictions  must  submit  their  proposed  areas  for  treatment  to 
the  State  Department  of  Ecology  for  inclusion  in  the  total  state  pro¬ 
posal.  We  suggest  that  the  Corps  of  Engineers  explain  how  the  areas 
proposed  for  control  listed  in  the  draft  EIS  were  selected  for  the 
proposal  prior  to  the  submittal  of  areas  for  the  treatment  by  local 
Agencies.  Such  a  discussion  should  explain  any  agreements  made  by 
local  agencies  prior  to  the  issuance  of  the  draft  EIS.  (18) 

How  wore  areas  of  milfoil  infestation  identified?  My  experience  in 
Yarrow  Bay  would  indicate  that  the  area  of  milfoil  growth  along  the 
east  side  of  Yarrow  Bay  is  more  extensive  than  indicated  by  fig¬ 
ure  9.  (19) 

Is  it  practical  to  treat  only  small  portions  of  large  milfoil  growth 
areas?  In  many  cases  the  proposed  program  only  treats  100-foot-wide 
channels  near  the  shoreline.  Won't  the  milfoil  rapidly  reinfest 
these  channels?  (19) 

We  recommend  the*-  control  be  directed  to  areas  of  heavy  boating  and 
swimming  use.  In  your  discussion  of  marsh  areas  (page  41)  you  state, 
"Care  must  be  taken  in  the  selection  of  control  methods  to  insure 
that  the  fish  and  wildlife  values  of  sensitive  sites  are  protected." 
Unless  the  milfoil  is  deter imental  to  fish  resources  in  these  areas, 
would  it  be  necessary  to  attempt  to  control  it  in  these  sensitive 
sites?  (24) 

According  to  the  draft  EIS,  areas  where  heavy  concentrations  of 
milfoil  occur  should  be  targeted  for  2,4-D  application,  but  nowhere 
in  the  draft  is  there  an  explanation  of  what  conditions  constitute  a 
heavy  infestation.  Also  lacking  are  reports  on  the  actual  extent  of 
milfoil  infestation  in  the  bodies  of  water  proposed  for  treatment. 
Before  any  recommendation  for  spraying  is  made,  indepth  studies  of 
the  particular  sites  should  be  made.  Recommendations  should  be  drawn 
from  such  research,  not  from  studies  on  sites  elsewhere  in  the  con¬ 
tinent,  since  each  site  has  conditions  which  may  radically  differ 
from  other  sites.  (28) 

Pages  16  through  28  -  The  discussion  of  the  proposed  control  program 
for  the  Seattle  area  lacks  critical  site-specific  information.  Nei¬ 
ther  are  references  given  for  the  information  which  is  presented. 

What  is  the  baiis  for  the  information  presented  in  figures  4  through 
12?  Is  this  one  year's  worth  of  data  or  more?  Does  the  occurrence 
indicate  conditions  for  1979?  Are  there  density  differences  and,  if 
so,  what  are  they?  (9) 

Page  31  -  Although  it  is  stated  on  page  31  that  site-specific  con¬ 
ditions  would  be  important  in  the  selection  of  the  appropriate  chem¬ 
ical  formulation,  no  such  information  is  presented  in  the  draft  EIS 
and  no  discussion  is  presented  to  indicate  how  such  considerations 
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might  enter  into  such  decisionmaking  other  than  a  notation  with 
regard  to  granular  formulations.  Timing  considerations  with  regard 
to  salmon  area  is  also  mentioned;  however,  no  information  regarding 
these  areas  or  the  nature  of  proposed  timing  considerations  is  given 
in  the  draft  EIS.  (9) 

Page  38  -  It  is  stated  in  the  draft  EIS  that  the  lakes  for  which 
treatment  is  proposed  in  the  Seattle  area  "have  important  fish  and 
wildlife  areas,"  including  "several  ecologically  important  marshes." 
However,  these  are  not  identified  in  the  draft  EIS,  nor  are  measures 
which  would  be  taken  to  protect  them  listed.  If  chemicals  were  to  be 
utilised,  for  example,  how  would  these  areas  be  protected  from  the 
extensive  drift  that  is  known  to  accompany  herbicide  use,  including 
the  use  of  granular  formulations?  (9) 

The  draft  EIS  is  inadequate  as  a  document  from  which  to  make  an 
informed  decision  regarding  the  topic  matter.  Particularly  notice¬ 
able  is  the  nearly  complete  lake  of  site-specific  information  and  the 
absence  of  a  meaningful  analysis  of  the  environmental  and  health 
risks  resultant  from  chemical  control  methods.  (9) 

Page  41  -  It  is  acknowledged  in  the  draft  EIS  tht  "Marsh  areas  are 
very  important  to  the  ecology"  of  the  various  Seattle  area  lakes  and 
that  "Care  must  be  taken  in  the  selection  of  control  methods  to  insure 
that  the  fish  and  wildlife  va' ues  at  sensitive  sites  are  protected." 
However,  no  information  is  presented  in  the  draft  EIS  as  to  how  such 
protection  might  be  accomplished  for  various  control  measures.  (9) 

What  limitations  and/or  special  techniques  are  to  be  used  in  or  near 
the  "sensitive"  areas  discussed  in  paragraphs  2.02.11  and 
2.03.11?  (19) 

The  final  EIS  should  contain,  in  the  text,  more  specific  information 
on  environmentally  sensitive  locations  and  times,  compared  with  pro¬ 
posed  treatment  areas  and  times  and  chemical  concentrations.  Infor¬ 
mation  should  be  provided  on  when  and  where  sensitive  life  stages  of 
important  fish  species  occur.  Maps  would  be  most  useful.  As  it  is, 
the  information  on  potential  aquatic  impacts  is  mostly  general  and 
abstract.  Providing  more  site-specific  information  would  also  indi¬ 
cate  more  accurately  the  need  for  mitigation  measures.  (20) 

The  1977  to  1978  salmon  program  at  the  Issaquah  Creek  Hatchery  cost 
the  state  about  $120,000  to  produce  96,000  pounds  of  fish.  This 
production  has  an  approximate  value  to  the  various  fisheries  of 
$1,440,000.  All  fish  released  from  the  hatchery  must  pass  tnrough 
this  site,  and  small  chinook  would  probably  rear  in  the  vicinity  for 
some  time.  (24) 

Marshlands  need  to  be  better  identified  and  specific  protective 
measures  need  to  be  defined.  The  Lake  Washington  and  Lake  Sammamish 
wetlands  become  increasingly  valuable  for  the  resting  and  feeding  of 
migratory  waterfowl  as  such  habitat  becomes  locally  more  scarce.  (29) 
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Because  of  the  varying  individual  character  of  the  aquatic  ecosystems 
in  the  proposed  treatment  areas,  the  need  for  site-specific  analysis 
is  paramount  to  any  consideration  of  milfoil  "management."  Some 
areas  may  contain  spawning  grounds  for  bass  or  rearing  grounds  for 
migrating  saloon;  some  may  be  important  habitat  areas  for  waterfowl; 
still  others  may  have  water  currents  that  make  chemical  treatments 
extremely  hazardous  due  to  possible  drift  effects.  Little  distinc¬ 
tion  is  made  in  the  draft  EIS  between  lake  habitat  and  river  habi¬ 
tat.  The  draft  EIS  is  totally  deficient  in  site-specific  analysis  of 
this  kind.  (30) 

The  EIS  is  intended  to  help  public  officials  make  decisions  that  are 
based  on  an  understanding  of  environmental  consequences,  but  this  EIS 
cannot  fulfill  this  purpose  because  it  fails  to  adequately  describe 
the  environment  of  the  areas  to  be  affected  by  the  proposed  program. 
Section  2  suffers  from  a  lack  of  site-specific  information.  This  is 
critical  because  the  actual  treatment  methods  to  be  used  at  each  spe¬ 
cific  site  (and  the  subsequent  environmental  impact)  have  not  yet 
been  determined  and,  according  to  the  draft  EIS,  onsite  environmental 
conditions  will  be  a  factor  in  determining  which  treatment  methods 
are  to  be  used.  The  information  presented  in  section  2  is  of  such  a 
general  nature  that  the  decision  on  which  treatment  method  to  uBe  at 
a  specific  site  cannot  be  made  based  on  an  understanding  of  the 
environmental  consequences.  In  order  to  make  an  informed  decision 
about  which  treatment  method  to  use  at  a  specific  site,  it  is  neces¬ 
sary  to  know  if  the  area  is  an  ecologically  important  marsh,  if  the 
area  is  subject  to  herbicide  drift,  if  the  site  is  an  important  sal¬ 
mon  area,  if  the  area  has  any  irrigation  water  intakes,  if  the  site 
is  an  important  wildlife  area,  if  the  area  is  subject  to  periods  of 
low  dissolved  oxygen  concentrations,  etc.  The  draft  EIS  should  have, 
but  failed  to  identify  the  critical  onsite  environmental  conditions, 
the  knowledge  of  which  is  necessary  for  proper  decisionmaking.  (35) 

Response:  The  information  from  other  parts  of  the  country  and  Canada 
was  given  as  background  only  to  show  the  possibilities  that  exist 
when  milfoil  is  introduced  into  a  new  area.  Even  though  the  environ¬ 
mental  conditions  are  different,  the  present  situation  identified  in 
Washington  indicates  that  milfoil  can  do  well  here  and  that  problems 
encountered  from  milfoil  infestation  in  other  areas  of  the  country 
may  well  be  encountered  in  Washington.  The  conditions  in  the  British 
Columbia  Okanagan  Lake  chain  are  very  similar  to  our  Okanogan  area 
and  much  of  eastern  Washington.  Information  gained  from  milfoil  pro¬ 
blems  experienced  in  British  Columbia  and  impacts  and  effectiveness 
of  alternative  treatments  have  contributed  significantly  to  the 
development  of  the  proposed  prevention  program. 

The  test  data  given  from  other  parts  of  the  country  on  chemical  toxi¬ 
city  are  relevant  to  our  area  in  that  it  does  provide  a  general  toxi¬ 
city  level.  Again,  information  from  British  Columbia  work  was  used 
where  possible  because  of  the  similarity  in  environmental  conditions. 
Recognizing  the  lack  of  data  specific  to  the  northwest,  WES  is  con¬ 
ducting  a  study  to  develop  a  northwest  data  base.  Study  results  will 
be  used  in  the  continued  development  of  the  Corps'  program. 
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Public  input,  vegetation  surveys,  aerial  photographs,  and  contacts 
with  public  recreation  agencies  were  used  to  identify  potential  areas 
for  milfoil  control.  The  criteria  presented  in  paragraph  1.07.3  of 
the  EIS  were  developed  and  used  in  selection  of  the  proposed 
treatment  sites. 

The  information  contained  in  the  draft  EIS  (figures  5  through  12A) 
depicting  locations  of  milfoil  growth  in  Lakes  Washington,  Sammamish, 
and  Union  was  obtained  from  1978  aquatic  plant  surveys  performed  by 
METRO.  The  figures  on  milfoil  location  in  Portage  Bay  have  been 
updated  to  reflect  1979  conditions.  The  METRO  survey  reports  present 
milfoil  density  gradients  and  the  percent  of  milfoil  of  the  total 
aquatic  vegetation  in  the  locations.  These  parameters  are  not 
expressed  in  the  EIS  figures,  but  were  considered  in  the  site  selec¬ 
tion  process. 

Public  recreation  areas  identified  as  being  obstructed  by  milfoil 
growth  were  given  priority  for  treatment  in  Lakes  Washington,  Sam¬ 
mamish,  and  Union.  Information  on  recreation  obstruction  was 
obtained  from  the  city,  county,  and  state  parks  departments.  Other 
high-use  areas  identified  as  having  moderate  to  heavy  milfoil  growths 
constituting  a  significant  obstruction  to  usage  were  identified 
through  imput  from  the  METRO  survey  reports,  aerial  photographs  show¬ 
ing  high  concentrations  of  boating  structures,  citizen  input,  and 
resource  agency  reports . 

Efforts  to  eradicate  firmly  established  populations  of  milfoil  in 
large  water  bodies  have  not  been  successful  in  other  parts  of  the 
country  and  are  not  believed  possible  in  the  large  lakes  of  Washing¬ 
ton.  Because  of  the  small  chance  of  success  for  an  eradication 
effort  on  Lakes  Washington,  Union,  and  Sammamish,  the  objective  is  to 
treat  the  most  heavily  affected  areas,  reducing  the  obstruction  as 
much  as  possible  without  causing  serious  environmental  impacts.  The 
proposed  treatment  of  the  swimming  beaches  and  high-use  areas  would 
be  a  maintenance  operation  with  retreatment  required  periodically, 
depending  on  treatment  method,  because  of  reinfestation  from  fragments 
or  root  structures  (bottom  screening  would  require  periodic  mainten¬ 
ance  rather  than  retreatment). 

Salmon  spawning  areas  and  migration  routes  have  been  supplied  by  the 
Washington  Department  of  Fisheries  and  have  been  incorporated  into 
figures  5-12A  in  the  final  EIS.  Any  herbicide  treatment  in  those 
areas  would  be  coordinated  with  the  Washington  State  Department  of 
Fisheries  and  treatment  timed  to  coincide  with  low  salmon  usage. 

Important  marsh/wetland  areas  have  also  been  depicted  on  the  EIS 
figures.  Generally,  these  marsh/wetland  areas  are  not  threatened  by 
the  treatment  of  the  high-use  areas  since  they  are  not  located  within 
areas  having  high  boating  usage.  Should  chemical  treatment  be  used, 
those  marsh/wetland  areas  adjacent  to  treatment  areas  may  be  subject 
to  chemical  drift.  Monitoring  has  been  added  to  the  program,  includ¬ 
ing  persistence  and  drift  tests.  Formulations  of  2,4-D  included  in 
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the  program  as  acceptable  treatment  methods  have  a  high  degree  of 
selectivity  for  milfoil,  and  concentrations  necessary  to  control 
milfoil  would  not  affect  most  native  wetland  plant  species. 

The  estimated  costs  for  chemical  control  measures  include  a  public 
notification  program  for  upland  residents  to  inform  them  of  the 
chemical  to  be  used,  the  time  of  treatment,  and  any  restrictions  for 
water  use.  Also  included  are  items  such  as  posting  signs  and  oper¬ 
ating  a  chase  boat.  The  actual  implementation  would  be  a  requirement 
of  the  contractor  doing  the  work. 

9.09.4  Comment-Response  Category  4  -  Treatment  Methods. 

Comments :  Page  14  -  It  is  indicated  on  page  14  that  mechanical 
harvesting  "causes  a  spurt  of  growth."  Possibly,  however,  research 
in  otner  locations  has  demonstrated  that  repeated  mechanical  harvest¬ 
ing  leads  to  reduced  growth  in  following  years.  The  reduced  growth 
is  not  mentioned.  (9) 

Page  52  -  It  is  noted  on  page  52  that  studies  have  shown  that 
"repeated  harvesting  will  eventually  decrease  tue  need  for  harvest¬ 
ing"  (i.e.,  harvesting  has  a  beneficial  control  carryover  effect). 
This  information  is  relevant  to  comment  No.  17  and  should  have  bean 
mentioned  on  page  14  of  the  draft  EIS.  (9) 

Page  56  -  It  is  acknowledged  on  page  56  of  the  draft  EIS  that  the 
"edge  effect"  of  mechanical  harvesting  may  be  beneficial  with  regard 
to  game  fish  (as  is  the  mere  presence  of  Eurasian  watermilfoil  itself 
as  was  noted  above).  (9) 

Mechanical  harvesting  has  been  used  in  lakes  and  waterways  in 
Ontario,  British  Columbia,  and  Wisconsin  without  significantly 
impacting  fish  and  wildlife  (Wile,  1978:  Environmental  Effects  of 
Harvesting.  J.  Aquat.  Plant  Management  -  from  the  COE  biblio¬ 
graphy  -  plus  several  references  in  the  bibliography  of  Warnock  et 
al.  1978,  "The  Other  Face  of  2,4-D,  A  Citizen's  Report,"  South 
Okanogan  Environmental  Coalition).  For  the  final  EIS,  we  request 
that  the  Corps  include  data  reflecting  greater  serious  research  into 
mechanical  harvesting,  including  examples  of  where  it  has  been  used 
successfully.  (30) 

In  light  of  the  above  information  on  mechanical  harvesting,  we  are 
concerned  that  the  emphasis  of  the  draft  EIS  appears  to  be  on  chem¬ 
ical  control.  Information  "5  ^  rvesting  is  scattered  throughout  the 
document,  with  no  mention  in  an  appendix  of  the  facts  and  figures  on 
performance  available  from  existing  United  States  and  Canadian  har¬ 
vesting  programs.  The  bibliography  suggests  that  much  less  attention 
was  given  to  researching  harvesting  than  was  given  to  chemical  con¬ 
trols.  Until  this  deficiency  is  rectified,  the  draft  is  inade¬ 
quate.  (30) 
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We  recotmnend  that  the  Corps,  out  of  concern  tor  availability  of  har¬ 
vest  equipment  (draft  EIS,  page  12,  paragraph  4),  oversee  ordering 
the  purchase  of  a  harvesting  machine  pc^iiiste.  Personal  communi¬ 
cation  (11  September  1979)  with  Mike  Perkins,  principal  investigator 
for  METRO  milfoil  research  demonstration  project,  indicates  that 
harvesting  machines  are  readily  available  for  sale  on  relatively 
short  notice.  Perhaps  the  State  Department  of  Ecology,  as  umbrella 
agency,  is  the  appropriate  organiration  through  which  this  could  be 
accomplished.  Other  agencies  might  include  municipalities,  counties, 
homeowner  associations,  waterfront  management  districts,  or  regional 
authorities  such  as  METRO.  Because  lack  of  availability  of  har¬ 
vesters  has  consistently  been  an  excuse  of  those  who  promote  chemical 
control,  we  urge  that  the  Corps  plan  for  70  percent  (with  30  percent 
local)  funding  of  a  harvesting  machine.  (30) 

We  wish  to  carefully  clarify  that  harvesters  are  readily  available 
for  sale,  and  we  urge  the  Corps  to  promote  such  a  purchase  and 
include  it  in  the  aquatic  plant  control  program  for  the  State  of 
Washington.  (30) 

The  benefits  of  harvesting  milfoil  with  an  aquatic  mower  are  not  con¬ 
sidered  in  great  enough  depth  in  the  draft  EIS.  Some  research  sug¬ 
gests  that  harvesting  poses  much  less  risk  to  fish  and  wildlife  in 
and  around  the  treatment  area.  Habitat  disturbance  is  minimized, 
since  the  plant  cover  along  the  bottom  remains  in  place,  and  there  is 
no  threat  of  toxic  impacts  on  adjacent  areas  as  there  is  with  herbi¬ 
cides.  And,  by  removing  the  nutrients  in  the  plant  material  har¬ 
vested,  the  need  for  perennial  retreatments  may  be  reduced  along  with 
the  cos  ts .  (30) 

Where  control  is  deemed  necessary,  the  WEC  supports  the  Corps'  pro¬ 
posed  use  of  mechanical  controls.  The  techniques  have  been  used  with 
great  success  in  the  lakes  and  waterways  of  Ontario,  British  Colum¬ 
bia,  Wisconsin,  New  York,  and  California.  Mechanical  harvesters  can 
be  used  without  significantly  impacting  fish  and  wildlife  populations 
and  may  actually  be  useful  in  creating  conditions  beneficial  to  wild¬ 
life.  According  to  the  EIS,  the  mechanical  harvest  control  methods' 
negative  environmental/sociological  impacts.  (32) 

In  light  of  the  obvious  benefits  of  harvesting,  the  WEC  is  concerned 
that  the  emphasis  of  the  draft  EIS  appears  to  be  on  chemical  con¬ 
trol.  Information  on  harvesting  is  scattered  throughout  the  docu¬ 
ment,  with  no  mention  in  an  appendix  of  the  facts  and  figures  on 
performance  that  are  available  from  the  existing  harvesting  programs 
in  this  country  and  Canada.  The  bibliography  suggests  that  much  less 
attention  was  given  to  chemical  controls.  (32) 

I  believe  mechanical  is  the  only  sane  alternative.  As  for  the 
disposal  problem,  there  are  many  alternatives.  To  name  a  couple: 

1.  Compost  it  and  put  it  in  our  depleted  and  deficient  (of 
minerals,  organic  loam,  and  much  more)  fieldw. 
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2.  In  view  of  Che  gas  problem,  the  rotting  milfoil  is  an  excel¬ 
lent  source  of  methane  or  material  for  alcohol  production.  There  are 
many  alternatives.  (1) 

Page  11  -  Old  data  is  quoted  (i.e.,  1965)  regarding  the  economic 
feasibility  of  use  of  harvested  Eurasian  watermilfoil  after  com¬ 
posting  as  fertilizer.  Hew  feasible  is  composting  for  fertilizer 
today?  The  draft  EIS  fails  to  answer  this  question;  however,  other 
researchers  have  found  composted  Eurasian  watermilfoil  to  be  useful 
as  a  soil  additive  and  aa  biomass  for  energy  conversion.  (9) 

The  EIS  fails  to  discuss  how  the  harvested  milfoil  will  be  disposed. 
Considering  its  "high  percentage  of  crude  protein,"  local  farmers  may 
be  willing  to  use  it  for  supplemental  feed  as  long  as  it  is  chem¬ 
ically  untreated  and  readily  accessible  before  being  allowed  to 
decompose.  (14) 

On  page  11,  you  state:  "One  of  the  main  problems  with  harvesting 
milfoil  is  upland  disposal.  Transport  and  handling  are  expensive  and 
many  attempts  have  been  made  to  find  a  use  for  the  harvested  milfoil 
to  partially  defray  the  cost."  Would  it  be  possible  to  allow  gar¬ 
deners  to  pick  up  composted  milfoil?  Milfoil  could  serve  as  a  source 
"f  potassium.  It  may  not  be  necessary  to  transport,  but  it  could  be 
en  to  gardeners  who  would  haul  it  away.  (24) 

We  request  that  the  Corps  reconsider  the  usefulness  and  disposal  of 
harvested  milfoil.  In  1977,  the  Ontario  Agriculture  College  reported 
that  harvested  milfoil  from  their  control  program  was  composted.  The 
resultant  potting  soil  is  packaged  and  sells  well  on  the  Ontario  mar¬ 
ket  ("Nutrition  from  a  Nuisance,"  Ontario  Agric.  College  Alunni  News, 
XVI  No. 3,  April  1977).  The  Wisconsin  Department  of  Natural  Resources 
reported  that  in  1978  local  gardeners  in  Madison  willingly  removed 
and  used  all  available  harvested  plants  (personal  communication 
Dunst-Edmondson) .  Dried,  composted  milfoil  is  reported  in  the  draft 
(page  11)  as  having  an  N-P-K  content  of  3-2-5.  This  is  higher  than 
the  1-1-1  content  of  composted  steer  manure  -  a  soil  conditioner/ fer¬ 
tilizer  used  widely  (Country  Journal,  July  1979,  page  54,  "The  Rela¬ 
tive  Worth  of  Compost  Materials").  Given  the  preponderance  of  home 
and  truck  gardening  in  the  Seattle  area  and  the  anticipated  coopera¬ 
tion  of  local  environmental  and  agricultural  organizations  in  coor¬ 
dinating  aquatic  plant  disposal/composting  efforts,  the  disposal 
"problem"  could,  in  fact,  become  a  benefit.  (30) 

The  Corps'  emphasis  on  the  problems  of  harvested  milfoil  disposal  is 
unjustified.  Given  the  preponderance  of  home  and  truck  gardening  in 
the  Seattle  area  and  the  cooperation  of  local  environmental  and  agri¬ 
cultural  organizations  in  coordinating  disposal/ composting  efforts, 
this  so-called  "problem"  could  actually  become  a  side  benefit.  (32) 

The  View  Ridge  Community  Pea  Patch  is  already  involved  in  composting 
the  milfoil  harvested  by  METRO  earlier  this  year.  The  coordinators 
of  the  project,  Emily  Mandelbaun  and  Jim  and  Viki  Bruvold,  are 
enthusiastic  about  expanding  their  facilities  to  a  large;  scale.  (32) 
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This  s loner ,  the  Department  of  Perks  and  Recreation  has  installed 
polyvinyl-chl or id' -control  coated  fiberglass  screens  to  inhibit 
milfoil  growth  at  four  public  beaches,  two  of  these  beaches  being 
Madrona  Park  and  Seward  Park  on  Lake  Washington.  The  department  has 
also  purchased  screening  material  for  installation  at  Mt.  Baker  Park 
next  summer.  The  Department  of  Parks  and  Recreation  also  desires  to 
eventually  purchase  material  for  Madison  and  Pritchard  Island  beaches 
as  well  as  for  the  Leschi  and  Lakewood  moorages.  The  installed 
screens  would  be  removed  and  stored  at  the  end  of  the  swimming  season 
and  would  be  reinstalled  every  summer  thereafter.  Therefore,  the 
city's  actions  have  already  begun  control  activities  at  two  of  the 
three  Lake  Washington  beaches  proposed  for  treatment  by  the  Corps. 
Pritchard  Island  remains  an  area  proposed  for  control  by  both  agen¬ 
cies.  (18) 

Section  1.04,6  -  The  paragraph  concerning  bottom  shading  states  that 
screens  are  justified  only  for  high  use  areas.  Since  the  scope  of 
the  proposed  control  program  is  limited  to  high  use  areas,  che  fact 
that  shading  would  eliminate  all  growth  rather  than  just  milfoil 
should  not  be  a  drawback  to  its  use  in  the  control  program  as  stated 
in  this  section.  (18) 

We  are  concerned  that  the  various  screening  techniques  have  been 
prematurely  discarded,  mainly  due  to  short-term  economic  considera¬ 
tions.  Over  the  long  term,  a  single  screening  application  may  com¬ 
pare  more  favorably  with  chemical  treatment  which  must  be  frequently 
repeated.  (20) 

The  projected  coat  of  fiberglass  screens  per  acre  should  be  included 
to  help  decisionmakers  select  alternatives  for  relatively  small  areas 
where  use  of  chemicals  would  be  risky  for  food  fish  at  certain  times 
of  the  year.  (23) 

SAS  supports  portions  of  the  Corps'  draft;  specifically,  bottom 
screening  in  locations  of  high  use  such  as  swimming  beaches  and  in 
limited  access  areas  such  as  under  docks,  plus  mechanical  harvest¬ 
ing.  (29) 

The  draft  Elf  presents  bottom  screening  as  the  most  expensive  option; 
yet  there  is  evidence  to  the  contrary.  The  final  EIS  needs  to 
explore  and  confirm  the  option  of  renting  bottom  screening  as  well  as 
cost  comparisons  made  at  the  4  September  1979  public  hearings  by 
Mr.  Jim  Carsner  of  Aquatic  Control,  Tacoma.  Mr.  Carsner  stated  that 
for  the  average  size  homeowner's  lot,  on  a  ^ental  basis,  bottom 
screening  is  below  the  cost  of  herbicide  treatment  for  the  same  area. 
Mr.  Carsner  also  indicated  that  the  initial  purchase  option  with  a 
maintenance  agreement  was  coat  competitive  with  herbicide  costs.  (29) 

Other  points  that  require  clarification  or  disclosure  in  the  final 
EIS  include: 

1.  Bottom  screening  does  provide  complete  control. 
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2.  Because  the  total  control  is  provided  within  a  short  time 
(see  below),  the  screen  is  reusable;  i.e.,  a  single  panel  could  be 
moved  from  area  to  area  within  a  single  growing  season.  Thus ,  half 
or  more  of  the  anticipated  initial  capital  cost  could  be  saved. 

3.  The  city  of  Seattle  is  currently  using  bottom  screening  at 
several  locations. 

4.  The  METRO  project  includes  bottom  screening. 

5.  The  drrft  EIS  (5.06)  states  that  bottom  screening  would  lead 
to  the  elimination  of  benthic  organisms  in  the  food  chain.  We  refer 
you  to  remarks  made  by  Mike  Perkins  at  the  4  September  public  hearing 
and  to  his  paper  which  states,  "This  material  (aquascreen)  appeared 
particularly  attractive  since  it  would  allow  for  dissolved  substance 
transfer  at  the  sediment-water  interface  and  was  effective  after 
short  periods  of  coverage."  (Perkins,  Michael  A.  et  al.,  1979.  "The 
Use  of  Fiberglass  Screens  for  Control  of  Eurasian  Watermilfoil 

paper  presented  February  1979  at  Efficacy  and  Impact  of  Intensive 
Plait  Harvesting  in  Lake  Management,  Madison,  Wisconsin.  Based  on 
reference  to  Mayer,  J.  T.,  "Aquatic  Weed  Management  by  Benthic 
Semi-Barriers."  J.  Aquat.  Plant  Manage.,  16.31  (1978).)  (29) 

Another  alternate  technique  which  is  given  inadequate  attention  in 
the  Corps'  EIS  is  bottom  screening.  It  is  deemed  an  improbable  con¬ 
trol  because  of  its  higji  per-acre  cost.  However,  this  technique  can 
be  very  effective  in  small  areas  around  moorages  and  swimming  beaches 
where  complete  control  is  desirable.  James  Carsner  pointed  out  at 
the  public  hearings  that  the  higi-cost  figure  in  the  draft  and  public 
brochure  is  deceptive.  Screening  would  be  done  in  areas  much  smaller 
than  an  acre.  He  estimated  the  cost  for  a  private  homeowner  would  be 
$700  to  $800  (and  screens  can  be  used  year  after  year).  With  the 
rental  programs  which  are  available,  that  cost  could  be  reduced  fur¬ 
ther.  High  initial  costs  would  be  offset  by  long  service  life.  (32) 

Page  41  -  It  is  noted  on  page  41  that  "many  private  property 
owners  .  .  .  pump  small  amounts  of  water  (from  the  Seattle  area 
lakes)  for  irrigating  law(n)s  and  gardens."  Such  utilization  of 
those  waters  *-oula  appear  to  preclude  the  use  of  chemical  control 
methods.  (9) 

A  more  complete  explanation  should  be  given  as  to  why  endothall , 
diquat,  and  casoron  have  to  be  used  in  the  King  County  Log  Boom  Park 
area,  the  Juanita  Beach  County  Park  area  of  Lake  Washington,  and  the 
Washington  State  Park  area  of  Lake  Sammamish.  If  complete  vegetative 
removal  is  required  for  the  immediate  park  area  where  hi£i  use  areas 
and/or  swimming  beaches  exist,  we  believe  that  the  "primary  control 
methods"  of  mechanical  harvesting  and  2,4-D  application  should  suf¬ 
fice.  Where  necessary  ,  they  could  be  supplemented  with  bottom  shad¬ 
ing,  hand  removal,  diver- operated  uredge,  and  gravel  or  sand  blankets 
which  may  be  required  anyway.  (14) 
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The  city  agrees  with  the  proposal  of  the  Federal  agency  to  cover 
70  percent  of  the  costs  of  whatever  combination  of  measures  the  local 
government  selects.  We  are  concerned  that,  given  the  tenor  of  the 
draft  E1S,  the  Corps  will  only  cover  the  costs  for  a  chemical  control 
program.  Such  an  action  would  force  loccl  governments  in  the  direc¬ 
tion  of  chemical  application,  even  though  other  methods  may  be  more 
desirable  for  both  ecologic  and  economic  reasons.  (18) 

Mechanical  harvesting,  covering  the  substrate  with  screens,  and 
herbicide  application  are  the  three  popular  control  measures.  The 
first  two  appear  promising  in  certain  situations  and  herbicide  use 
(2,4-D)  is  known  to  be  effective  for  milfoil  eradication.  However, 
herbicides  are  toxic  to  fish.  No  impacts  to  salmon  are  expected  from 
the  physical  control  methods,  if  properly  conducted.  (23) 

1.04.5  -  Chemical  Control  -  We  ask  why  chemicals  other  than  2,4-D  BEE 
are  proposed  when  (1)  more  may  be  known  on  the  toxicity  of  this  chem¬ 
ical  than  of  the  other  candidates;  (2)  2,4-D  BEE  kills  the  entire 
plant,  thus  reducing  future  growth,  while  the  other  chemicals  may 
only  retard  growth;  and  (3)  2,4-D  is  selective  to  the  target  species, 
thus  reducing  possible  problems  of  lew-dissolved  oxygen  which  could 
be  more  severe  if  the  majority  of  the  vegetation  (several  species) 
began  to  decompose  following  treatment  with  the  broader  spectrixn 
herbicides.  (23) 

We  fail  to  understand  the  recommendation  for  use  of  chemicals  at  Lake 
Sammamish  State  Park  prior  to  the  results  of  METRO'S  literature 
review  and  information  on  the  concentration  of  2,4-D  BEE  throughout 
the  water  column.  (23) 

The  draft  EIS  does  not  take  into  sufficient  account  the  viable  exis¬ 
tent  alternatives  to  2,4-D  application,  but  seems  to  recomnend  the 
use  of  the  herbicide  based  on  the  desires  of  a  few  property  owners. 
The  larger  concern  for  public  health  is  neglected  in  the  docunent; 
so-called  "cost  effectiveness"  appears  to  be  the  primary  reason 
behind  the  recommendation  of  2,4-D  application  to  control  Eurasian 
watermilfoil .  (27) 

Before  a  final  herbicide  recommendation  is  even  considered,  more 
available  knowledge  of  alternatives  and  their  effectiveness  should  be 
studied,  and  real  consideration  of  studies  which  show  2,4-D  to  be  a 
health  hazard  should  be  made.  (27) 

It  is  surprising  that  the  Corps  is  recommending  2,4-D  and  deempha¬ 
sizing  aquascreens  and  mechanical  harvesting,  particularly  when 
Seattle  METRO  is  working  on  feasibility  studies  of  these  methods. 
Reports  from  Mr.  Mike  Perkins,  who  has  supervised  the  METRO  project, 
reveal  that  a  combination  of  the  two  methods  is  extremely  efficient 
in  controlling  milfoil.  The  draft  EIS  contains  virtually  nothing  on 
this  project.  (27) 


96 


I 


Seattle  Audubon  Society  (SAS)  does  not  support  the  proposed  use  of 
chemicals  to  control  the  spread  of  milfoil.  Such  use  is  an  alterna¬ 
tive  about  which  we  are  greatly  concerned.  While  the  methods  we  have 
outlined  above,  mechanical  harvesting  and  bottom  screening,  may  have 
certain  restrictions  to  their  use,  these  are  known  and  can  be  miti¬ 
gated  or  minimized.  Long-term  toxic  effects  of  herbicides  on  plants, 
animals,  and  humans  are,  on  the  contrary,  hotly  debated  within  the 
scientific  community.  We  believe  that  while  such  debate  continues 
unresolved,  these  chemicals  should  not  be  used,  especially  when 
cost-competitive  alternative  techniques  are  available.  (29) 

SAS  would  like  to  be  a  part  of  the  larger  community  working  toward 
nonchemi cal  management  of  aquatic  plants  in  the  State  of  Washing¬ 
ton.  (29) 

The  final  CIS  should  more  explicitly  discuss  whatever  is  known  about 
long-term  treatment  needs  for  the  various  control  alternatives  and 
the  resulting  long-term  impacts,  including  economic  effects.  What 
can  be  said  about  degree  of  reinfestation  of  milfoil  under  the  var¬ 
ious  types  of  treatment?  How  often  will  chemical  and  mechanical 
treatment  be  needed?  Comparison  should  be  made  with  the  long-term 
effects  of  no-control  program.  (20) 

The  control  alternatives  suggested  for  most  of  the  areas  proposed  for 
treatment  would  require  treatment  annually  and  throughout  the  sea¬ 
son.  We  would  suggest  a  discussion  be  included  describing  the  number 
of  treatments  required  over  a  growing  season  and  the  impact  of  long¬ 
term  repeated  treatment.  (21) 

Section  1.04  should  be  limited  to  a  description  of  each  of  the  meth¬ 
ods  and  an  objective  assessment  of  its  effectiveness  and  limitations 
in  controlling  milfoil.  This  section,  as  presently  written,  seems  to 
assuue  that  herbicides  are  the  best  control  method  and  makes  general 
statements  concerning  costs  of  the  other  alternatives.  We  believe 
that  if  these  comparisons  are  to  be  made  in  the  EIS,  then  they  should 
be  made  in  quantitative  terms  with  the  best  current  data.  (18) 

We  suggest  that  the  final  EIS  include  a  cost  breakdown  for  each 
metiod,  or  combination  of  methods,  so  that  a  better  evaluation  of 
comparative  costs  and  benefits  may  be  made.  The  analysis  should  be 
arranged  in  a  manner  where  several  control  methods  can  be  evaluated 
and  it  should  contain  the  basic  elements  essential  to  explain  the 
cost  benefit  ratio.  (18) 

The  final  EIS  must  include  a  comparative  cost  presentation  of  all 
proposed  control  methods.  Also,  we  urge  you  to  coordinate  your  pro¬ 
gram  with  both  the  Seattle  and  the  METRO  work  in  order  to  take  advan¬ 
tage  of  their  experiences  and  the  bottom  screening  itself  which  is 
already  being  used.  (29) 
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No  information  is  given  in  the  draft  EIS  comparing  coata  of  mechan¬ 
ical  and  chemical  control.  The  draft  EIS  atatea  (page  60)  that  "Many 
property  owners  .  .  .  feel  that  chemical  control  ia  the  moat  effec¬ 
tive  and  the  leaat  expensive  available  .  .  .  Ia  this  feeling 
justified?  Perhaps  the  homeowners  have  felt  that  they  had  only  a 
chemical  option.  By  closely  reading  the  draft  EIS,  it  indicates  that 
mechanical  harvesting  is  as  effective  as  chemical  control.  This  com¬ 
parative  information  needs  to  be  drawn  together  and  presented  with 
accurate  cost  data  that  reflects  the  local  area,  including  the  impor¬ 
tance  of  salmon  as  it  is  impacted  bv  chemical  controls.  Mechanical 
harvesting  cost  estimates  from  other  parts  of  the  country  reflect  a 
range  from  $70  to  $150/acre  (Smith,  Gerald  N.,  1979.  "Recent  Case 
Studies  of  Macrophyte  Harvesting  Costs  -  Options  by  Which  to  Lower 
Costb,"  Aquatic  Control  Technology,  Inc.,  Wayland,  Mass.).  Other 
sources  extend  this  range  greatly  (personal  verification,  Washington 
Environmental  Council).  In  the  final  EIS,  harvesting  costs  must  be 
clearly  defined  and  compared  to  equally  clearly  defined  costs  of 
chemical  control.  (30) 

There  is  little  information  presented  in  the  draft  EIS  with  which  to 
make  decisions  on  other  treatment  alternatives  such  as  bottom  cover¬ 
ing  with  aquascreen.  Biological  treatment  is  dismissed  shortly  as 
either  infeasible  or  a  subject  for  future  research.  We  feel  these 
options  must  be  explored  more  fully  before  final  treatment  decisions 
are  made.  (30) 

We  concur  with  your  statement  on  page  67:  "Biological  control  may  be 
the  most  economical  and  the  least  disruptive  method  to  deal  with  mil¬ 
foil."  However,  we  are  concerned  with  the  long-term  impacts  of  the 
importation  of  exotic  species.  It  is  illegal  to  import,  o,r  have 
possession  of,  the  white  amur  in  Washington  State  (WAC  232-12-670  of 
RCW  77.04).  For  biologic  control,  we  would  recommend  using  native 
species  of  insects  or  planting  native  aquatic  vegetation  such  as 
water  lilies  or  other  macrophytes  that  may  resist  milfoil  infesta¬ 
tion.  Additional  research  should  be  performed  to  identify  the  best 
biologic  control  to  use  (page  62).  (24) 

No  information  is  given  comparing  costs  of  mechanical  and  chemical 
control.  Are  we  to  assume,  therefore,  that  the  costs  are  similar? 

The  EIS  states  on  page  60  that  "Many  property  owners  .  .  .  feel  that 
chemical  control  is  the  most  effective  and  the  least  expensive  avail¬ 
able."  Is  this  feeling  justified?  The  Corps'  EIS  indicates  harvest¬ 
ing  is  as  effective  ac  chemical  control.  It  might  well  be  more 
effective  when  the  necessity  of  refraining  from  chemical  control  dur¬ 
ing  optimum  spray  times,  because  of  salmon  spawning  season,  is  con¬ 
sidered.  Estimates  from  other  parts  of  the  country  ou  harvesting  run 
from  $62  to  $600  per  acre.  Even  with  the  wide  variation  in  costs 
according  to  individual  lake  conditions,  mechanical  harvesting  still 
appears  cost  competitive  when  compared  to  the  $300  per  acre  rough 
estimate  for  chemical  control  given  at  the  Department  of  Ecology's 
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public  hearings  in  April  1979.  As  was  mentioned  by  Jamej  Carsner  of 
Aquatic  Control,  mechanical  harvesting  will  become  increasingly 
attractive  as  the  costs  of  petrochemically  derived  herbicides  con¬ 
tinue  to  spiral  upward.  Harvesting  coats  must  be  clearly  defined  and 
compared  to  equally  clearly  defined  costs  of  chemical  control  in  the 
final  EIS.  (32) 

We  are  pleased  that  the  Corps  of  Engineers  is  developing  such  a  pro¬ 
gram  which  appears  to  allow  for  local  selection  of  control  methodolo¬ 
gies  and  which  provides  a  funding  mechanism  by  which  the  program  can 
be  implemented.  The  program  framework  appears  to  be  consistent  with 
the  Metropolitan  Council  Water  Quality  Committee's  current  policy  of 
discouraging  the  use  of  herbicides  in  Lake  Washington  for  the  control 
of  Eurasian  watermilfoil  until  more  is  known  about  the  long-term 
effects  of  such  applications.  (6) 

METRO  is  a  cosponger,  along  with  the  DOE,  University  of  Washington, 
city  of  Seattle,  and  King  County,  for  the  Union  Bay  Research  Demon*1 
strati on  Program  which  is  investigating  alternative  treatment  method¬ 
ologies  for  the  control  of  milfoil  in  Union  Bay.  Included  in  the 
research  program  are  mechanical  harvesting  and  use  of  the  bottom 
cover  "Aquascreen,"  as  well  as  a  scientific  literature  review  survey 
for  not  only  2,4-D,  as  stated  in  your  draft  EIS,  but  will  also 
include  endothall  (dipotassium  salt),  casoron,  and  diquat.  One  of 
the  goals  of  the  Union  Bay  Milfoil  Demonstration  Project  is  to  iden¬ 
tify  cos ts  associated  with  harvesting  and  bottom  covers  in  Union 
Bay.  This  information  should  be  available  in  October  and  can  be 
provided  to  you  to  assist  in  your  cost  analysis.  The  primary  use  of 
this  information  will  be  by  local  agencies  in  selecting  control 
methodologies  to  be  financially  supported  by  your  program.  (6) 

My  concern  is  that  of  a  citizen  who  is  becoming  alarmrd  at  the 
efforts  to  block  the  control  of  Eurasian  watermilfoil  by  chemical 
application  -  the  most  cost-effective  and  time- tested  method  known. 

I  strongly  support  your  program  to  control  Eurasian  watermilfoil.  I 
want  to  use  my  lakefront  for  swimming  and  recreation.  I  do  not  favor 
expenditure  of  public  funds  on  costly  and  impractical  ideas  such  as 
mechanical  harvesting  or  bottom  shading  with  aquascreen.  Many  lakes 
in  Washington  have  been  treated  chemically  for  more  than  20  years 
successfully.  Why  abandon  the  proven  methods  because  of  some  emo¬ 
tional  speculation  about  chemicals?  (17) 

While  different  control  methods  would  be  appropriate  in  different 
cases,  extreme  care  should  be  taken  to  insure  that  impacts  to  fish 
and  wildlife  are  minimal.  Milfoil  control  measures  would  require 
Hydraulics  Project  Approval  from  the  Departments  of  Fisheries  and 
Game.  (24) 

It  appears  that  the  selection  of  a  treatment  program  for  selected 
high  use  areas  (section  6.02.1.2),  coupled  with  a  prevention  program 


99 


(section  6.02.2),  is  the  best  choice  from  the  alternative  scopes  of 
treatment  (section  6.02).  As  pointed  out  in  section  6.02.1.1,  eradi¬ 
cation  of  the  Washington  State  watermvlfoil  infestation  is  neither 
practical  nor  attainable.  (36) 

Response:  The  Corps  is  proposing  a  program  which  provides  the  oppor¬ 
tunity  for  the  state  and  participating  local  jurisdictions  to  select 
from  a  number  of  treatment  methods.  Site  specific  conditions  and  the 
desires  of  state  and  local  governments  would  determine  what  treatment 
measures,  if  any,  are  used.  To  be  eligible  for  Federal  cost  sharing, 
however,  local  governments  must  include  one,  or  a  combination,  of  the 
methods  proposed  in  the  Aquatic  Plant  Management  Program  for  each 
specific  site. 

All  of  the  proposed  treatment  methods  are  effective  in  controlling 
milfoil.  Because  of  regrowth  from  root  crowns  or  cut  stems,  or  from 
fragmentation  from  othe-  populations,  the  control  in  the  Seattle  area 
lakes  is  considered  to  be  a  maintenance-type  operation  with  repeated 
treatments  necessary.  Chemical  treatment  would  be  required  once  a 
year  and  mechanical  harvesting  would  have  to  be  done  at  least  twice  a 
year.  Bottom  screens  would  last  several  years,  but  annual  maintenance 
would  be  required.  The  need  for  any  treatment  may  decret.se  with  time 
because  the  stress  put  on  the  milfoil  populations  by  mechanical  or 
chemical  treatment  may  cause  a  decline  of  the  populations  to  below 
nuisance  conditions. 

The  basis  for  including  the  application  of  2,4-D  in  the  proposed 
management  program  is: 

e  2,4~D  is  very  selective  to  milfoil  and  would  kill  root 
structures . 

•  2,4-D  is  the  least  costly  alternative. 

e  2,4-D  is  licensed  for  use  for  aquatic  plant  management  by  the 
U.S.  Environmental  Protection  Agency  and  the  Washington  State  Depart¬ 
ment  ot  Agriculture. 

•  2,4-D  has  been  used  extensively  for  a  nisnber  of  years  for 
aquatic  plant  management  in  the  Tennessee  Valley  system  and  the 
southern  states  without  apparent  environmental  or  public  health 
problems . 

The  use  of  2,4-D  is  only  one  of  a  number  of  treatment  methods  avail¬ 
able  under  the  proposed  program.  In  each  case  where  its  use  io 
recommended,  an  alternative  acceptable  method  is  also  presented. 
Because  some  areas,  such  as  swimming  beaches,  would  not  be  adversely 
affected  by  the  elimination  of  a  large  range  of  aquatic  plants,  other 
chemicals  licensed  for  use  in  of  aquatic  plant  management  (i.e., 
endothall ,  diquet,  and  dichlobenil)  were  included  in  the  treatment 
alternatives . 
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Additional  information  on  chemicals  presently  acceptable  for  use 
under  the  management  program  can  be  found  in  paragraph  9.09.5, 
appendix  C,  and  the  text  of  the  final  EIS. 

Studies  are  progressing  on  several  possible  methods  of  biologically 
controlling  milfoil .  Stringent  regulations  by  the  State  of  Wash¬ 
ington  and  the  U.S.  Department  of  Agriculture  prevent  the  importation 
of  exotic  species.  No  biological  control  agent  has  yet  been  able  to 
satisfy  the  requiranents  for  use  against  milfoil.  If  any  biological 
control  becomes  available,  it  would  be  evaluated  for  inclusion  in  our 
program  and  reported  in  supplements  that  would  be  prepared  annually 
for  the  management  program. 

A  complete  listing  of  the  costs  of  mechanical  and  chemical  methods 
has  been  added  to  the  final  EIS  (paragraphs  1.04.1-1.04.6  and 
appendix  A).  Based  upon  public  comment  on  the  draft  EIS  and  at  the 
public  meetings,  it  appears  disposal  of  harvested  milfoil  may  be 
possible  at  a  cost  lower  than  estimated  should  there  be  a  need  for 
the  material  at  the  time  of  harvesting.  The  contractor  would  have 
the  responsibility  for  disposal  of  harvested  milfoil  and  would  select 
the  lowest  cost  alternative  that  complies  with  environmental  require¬ 
ments  . 

9.09.5  Comment-Response  Category  5  -  Use  of  Chemicals. 

Comments:  I  heartily  oppose  the  treatment  of  the  Eurasian  milfoil 
with  2,4-D  or  any  other  defoliant.  First  of  all,  I  cannot  believe  it 
presents  little  or  no  danger  to  humans.  Anything  that  can  have  my 
entire  garden  lying  on  the  ground  within  hours,  from  only  the  "drift" 
left  over  from  the  spraying  of  a  nearby  wheatfield,  is  very  potent 
stuff  and  I  can't  believe  it  doesnt  affect  me.  Rigit  after  that 
spraying,  I  had  a  miscarriage  (I  am  not  an  easy  risk  for  miscar¬ 
riage).  I  believe  it  was  2,4-D.  Second,  the  effect  it  would  have  on 
the  environment  through  disrupting  the  balance  of  nature  is  devas¬ 
tating!  2,4-D  kills  all  plants  that  are  "broadleafs"  (not  members  of 
the  grass  family).  If  you  know  anything  of  hw  a  food  chain  works, 
you  know  it  would  affect  everyone  and  everything  rather  signifi¬ 
cantly.  Please  don't  poison  our  world  anymore.  (1) 

Page  i  -  The  sunmary  of  adverse  environmental  effects  fails  to 
include  the  degradation  of  water  quality  associated  with  chemical 
control  due  to  the  introduction  of  the  chemical  itself  (i.e.,  herbi¬ 
cides  are  toxic  substances  whose  introduction  is  a  violation  of  water 
quality  standards  regardless  of  secondary  effects  such  as  the  lower¬ 
ing  of  dissolved  oxygen  levels  during  biomass  decomposition).  (9) 

Page  13  -  The  discussion  of  chemical  control  is  facile  and  fails  to 
indicate  either  the  probable  efficacy  or  the  public  heclth  and  envi¬ 
ronmental  risks  of  the  introduction  of  such  toxic  substances  into 
water.  Discussion  later  in  the  draft  EIS  is  similarly  inade¬ 
quate.  (9) 
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With  regard  to  all  of  these  chemicals,  but  2,4-D  in  particular,  it  is 
mentioned  that  restrictions  might  apply  with  regard  to  "domestic  or 
irrigation  water  intakes  and  in  salmon  spawning  and  fry  rearing 
areas."  In  fact,  pending  a  definitive  interpretation  of  label 
restrictions  by  the  EPA,  it  would  appear  that  the  use  of  2,4-D  in  the 
vicinity  of  irrigation  water  intakes  would  be  illegal.  Regardless  of 
legality,  public  health  and  environmental  concerns  are  of  critical 
importance  and  would  mitigate  the  use  of  toxic  chemicals.  (9) 

Little  is  said  about  the  adverse  effects  of  chemical  control  methods 
on  water  quality  on  page  51,  other  than  to  note  that  they  "are  pos¬ 
sible."  Again,  the  drift  problem  is  mentioned,  but  no  site-specific 
information  is  given  so  that  the  proposed  project  can  be  evaluated. 
With  regard  to  chemical  persistence,  the  draft  EIS  makes  only  general 
statements  (although  it  is  acknowledged  that  long  persistence  could 
occur  in  the  sediments).  (9) 

Paae  53  -  Connnents  16  and  27,  above,  apply  here  also  with  regard  to 
irrigation  intakes.  The  draft  EIS  proposes  to  "minimise"  the  problem 
of  "unwanted  plant  kills"  by  "management  techniques  and  public  noti¬ 
fication."  A  better  method  would  be  to  follow  the  label  instructions 
prohibiting  introduction  of  2,4-D  into  irrigation  waters.  Then  the 
problem  could  be  entirely  avoided  rather  than  minimised.  (9) 

Pages  56  and  57  and  Appropriate  Sections  of  Appendix  A,  Including 
Table  2  -  the  draft  EIS  purports  to  present  a  discussion  of  the 
impacts  of  chemical  control  on  fish.  That  discussion  is  seriously 
deficient.  Furthermore,  other  components  of  the  complete  aquatic 
ecosystem  (such  as  benthic  and  planktonic  organisms  which  serve  vital 
functions  in  the  system)  are  ignored  in  the  main  text  of  the  draft 
EIS  and  given  only  cursory  mention  in  appendix  A.  Again,  none  of  the 
data  is  specific  to  native  northwest  species  identified  in  the  draft 
EIS  to  be  present  in  the  proposed  treatment  areas.  All  of  the  fish 
toxicity  data  presented  is  short-term  acute  bioassay  data,  and  almost 
all  of  it  is  quite  old  and  was  not  developed  according  to  present-day 
scientific  standards.  As  such,  its  value  is  highly  questionable  from 
the  standpoint  of  whether  or  not  it  is  adequate  as  an  indication  of 
short-term  toxicity,  let  alone  the  much  more  complex  toxicity  ques¬ 
tions  related  to  the  aquatic  ecosystem  as  a  whole  for  the  long  term. 

A  fish  might  initially  survive  exposure  during  chemical  treatment  and 
die  later  due  to  decreased  ability  to  survive.  A  salmon  might 
migrate  through  the  treatment  area  and  be  unable  to  smolt  as  a 
result.  Death  would  occur  in  seawater  some  distance  removed  from  the 
treatment/exposure  site.  Fishfood  organisms  might  be  adversely 
affected  and  thus,  indirectly,  the  fish  also.  Salmon  spawning  ground 
sediments  might  become  contaminated  with  chemical  residues  that  could 
cause  che  death  of  eggs  when  laid  later  on.  Reproduction  might  be 
inhibited  in  other  ways.  The  draft  EIS  and  appendix  A  are  silent 
with  regard  to  these  and  many  other  concerns.  The  presentation  in 
the  draft  EIS  is  primitive  by  modern-day  scientific  standards,  and  is 
so  deficient  as  to  indicate  disregard  for  environmental  protection. 
Reference  is  made  in  appendix  A  to  work  that  can  only  be  classified 
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as  inadequate  and  inappropriate  to  the  northwest  locale  (i.e.,  Smith 
and  Iaom's  1967  publication  regarding  the  Tenneaeee  Valley).  It  is 
stated  in  appendix  A  that  'no  measurable  toxic  effect  was  observed  on 
benthic  fauna"  by  Smith  and  Isom.  It  is  not  mentioned  that  little 
was  done  to  measure,  and  that  caged  fish  died  in  the  treatment  areas 
of  reportedly  unknown  causes.  The  fact  is  that  at  the  levels  of  use 
for  aquatic  plant  control,  adverse  effects  to  fish  and  other  aquatic 
organisms  is  highly  probable  from  chemicals  such  as  2,4-D  and  endo- 
thall.  With  regard  to  fish  avoidance,  the  draft  E1S  fails  to  note 
that,  for  some  toxicants,  fish  might  avoid  some  concentrations  but 
not  others.  No  information  to  deal  with  this  possibility  is  pre¬ 
sented  in  the  draft  EIS  or  appendix  A.  Furthermore,  even  if  a  fish 
avoids  a  treated  area,  the  mere  fact  of  avoidance  means  exposure,  and 
there  is  every  reason  to  believe  that  levels  of  exposure  that  might 
cause  avoidance  might  also  cause  harm.  (9) 

Pages  58  and  59  and  Appropriate  Sections  of  Appendix  A  -  The  dis¬ 
cussion  of1  public  health  risks  is  tacile  and  Inadequate.  The  draft 
EIS  admits  that  2,4-D  "may  cause  an  increase  in  malignant  tumors, 
birth  defects,  and  other  physiological  problems  in  test  animals,"  but 
attempt"  to  imply  that  such  effects  could  only  occur  at  high  doses. 
Such  a  presentation  ignores  the  fundamental,  scientific,  and  ethical 
principles  involved  in  laboratory  toxicity  testing  of  chemicals,  and 
adhered  to  by  such  established  institutions  as  the  National  Academy 
of  Sciences,  that  the  results  are  directly  extrapolatable  to  humans 
and  that  the  effect  occurs  regardless  of  dose  level  (i.e.,  a  car¬ 
cinogen  is  a  carcinogin  is  a  carcinogen  regardless  of  dose  level). 
Although  a  carcinogen  may  cause  a  greater  number  of  cancero  at  a 
higher  dose,  it  will  still  cause  cancer  at  lew  doses.  Low  doses 
would  be  present  in  the  aquatic  system  as  a  result  of  chemical  treat¬ 
ment  for  aquatic  plant  control.  The  statement  in  the  draft  EIS  that 
"there  has  never  been  any  indication  that  2,4-D,  in  concentrations 
used  for  aquatic  plant  control,  would  cause  public  health  problems" 
is  ludicrous  and  overlooks  the  nature  of  epidemiological  studies  as 
well  as  the  probable  fact  that  it  is  unlikely  that  anyone  has  ever 
really  looked.  It  would  seem  to  be  more  appropriate  to  state  that  no 
one  has  ever  conducted  an  epidemiological  study  to  determine  the  pub¬ 
lic  health  effects,  unless  the  Corps  has  information  of  a  contrary 
nature  and  can  cite  specific  studies  in  which  cancer,  birth  defects, 
mutations,  and  other  2,4-D  related  health  effects  were  adequately 
studied  after  exposure  during  aquatic  plant  control  treatment.  The 
closest  existing  data  which  I  am  a ware  of  would  be  phenoxy  herbicide 
studies  in  Sweden,  Oregon,  and  Washington  which  have  indicated  higher 
rates  of  cancer,  miscarriages,  and  congenital  malformations  for 
people  exposed  to  phenoxy  herbicides,  including  2,4-D.  The  ultimate 
insult  after  injury  is  to  rely  on  the  EPA  in  appendix  A  with  regard 
to  whether  or  not  2,4-D  is  a  public  health  hazard.  Although  the  EPA 
is  finally  reviewing  2,4-D  and  may  eventually  deregister  it,  the  EPA 
moves  abysmally  slowly  with  regard  to  fulfilling  its  statutory 
responsibilities  in  this  area.  You  should  recall  that  after  more 
than  9  years  of  controversy,  the  EPA  only  late  this  winter  got  around 
to  declaring  2,4,5-T  and  2,4,5-TP  "imminent  hazards"  to  public 
health.  Presumably,  on  the  day  before  that  action,  they  were  not  and 
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were  still  legaly  available  for  use.  The  EPA  is  following  a  policy 
for  all  previously  registered  pesticides  of  allowing  continued  use 
pending  further  evaluation.  Therefore,  as  the  EPA  has  admitted,  the 
mere  fact  of  registration  is  literally  meaningless.  As  used  by  the 
EPA,  the  term  "inminent  hazard"  is  one  of  legal  and  political  conse* 
quence  rather  than  meaningful  in  terms  of  health  or  environmental 
reality.  2,4-D  is  not  the  only  chemical  posing  a  serious  environ¬ 
mental  risk.  All  of  those  chemicals  listed  in  the  draft  EIS  as 
alternatives  do.  There  is  evidence  that  diquat  is  embryotoxic,  endo- 
thall  is  mutagenic,  and  that  dichlobenil  has  never  been  properly 
tested  to  determine  health  risk.  (9) 

The  scientific  evidence  specific  to  2,4-D  is  quite  damning  in 
itself.  You  are  referred  to  the  literature  search  being  done  for 
METRO  by  Dr.  Shearer.  An  item  which  I  am  sure  will  be  included  in 
that  literature  search  is: 

Reuber,  M.  D.  (1979).  Carcinogenicity  of  2,4-Dichlorophenoxy- 

acetic  acid.  National  Cancer  Institute,  Frederick,  Maryland, 

19  pages  (presented  in  Portland,  Oregon,  on  15  June  1979)  (9) 

Tables  1  and  2  provide  data  on  acute  toxicity  only.  What  evidence  is 
there  of  toxicity  which  is  less  than  acute?  If  the  control  program 
is  to  be  administered  over  a  r umber  of  years  (which  it  must  in  order 
to  insure  continued  control V  then  it  becomes  particularly  critical 
to  know  the  long-term  impacts  of  low-level  herbicide  levels.  The 
draft  EIS  states  (on  page  A-2)  that  "the  long-term  impacts  of  low 
concentrations  of  2,4-D  in  at,uatic  systems  is  not  known.  Our  litera¬ 
ture  review  and  review  of  ongoing  programs  has  not  indicated  that 
there  would  be  serious  problacas."  What  has  the  literature  review 
uncovered?  What  problems  were  uncovered  that  were  not  deemed  "ser¬ 
ious?"  Has  the  review  uncovered  actual  evidence  that  no  potential 
problems  exist,  or  is  the  absence  of  documented  problems  an  indica¬ 
tion  of  scanty  data?  (13) 

Another  area  of  concern  is  the  possible  effects  of  2,4-D  on  human 
health.  The  draft  EIS  notes  that  "much  of  the  opposition  to  the  use 
of  2,4-D  is  based  on  the  belief  that  it  can  cause  cancer  and  birth 
defects"  (page  A-2).  The  draft  states  further  that  "many  scientific 
studies  have  been  done,  but  the  results  so  far  have  been  inconclu¬ 
sive.  The  U.S.  Environmental  Protection  Agency  .  .  .  has  stated  that 
the  continued  use  of  2,4-D  is  not  imninently  hazardous  to  the  envi¬ 
ronment."  In  light  of  the  controversy  over  human  health  impacts,  the 
draft  EIS  should  not  dismiss  so  readily  the  health  issue.  Whnt  evi¬ 
dence  exists  which  demonstrates  the  safety  or  potential  health  hazard 
of  2,4-D?  Does  2,4-D  accumulate  in  the  human  body?  (Further,  does 

2.4- D  break  down  into  a  more  toxic  form  before  it  breaks  down  into 
nontoxic  ones?)  (13) 

While  some  information  was  submitted  on  the  potential  effects  of 

2.4- D,  we  believe  additional  information  is  required  on  the  environ¬ 
mental  and  possible  health  effects  of  the  other  control  chemicals. 
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Bioassays  on  acute  and  chronic  effects  of  each  of  the  control  chem¬ 
icals  should  be  performed  on  various  life  stages  of  local  nontarget 
organisms,  particularly  organisms  consumed  by  humans.  Monitoring 
during  the  actual  management  program  to  determine  possible  adverse 
effects  may  be  appropriate.  (14) 

Should  herbicides  be  used  in  Lake  Washington,  a  substantial  mon¬ 
itoring  program  should  be  implemented.  This  information  would  or 
could  be  used  when  designing  lake  management  programs  in  the 
future,  (15) 

In  order  to  identify  any  restrictions  or  constraints  which  must  be 
followed  in  the  implementation  of  the  control  methods,  the  final  EIS 
should  thoroughly  discuss  and  define  what  "proper  application"  pro¬ 
cedures  entail.  This  is  particularly  necessary  for  the  chemical 
treatment  alternative.  (18) 

Section  1.07.2  mentions  that  granular  herbicides  would  be  used  in 
areas  where  drift  would  be  a  problem.  Though  the  granular  form  of 
herbicide  would  dissolve  slowly  and  release  its  chemicals  at  a  slower 
rate,  there  may  still  be  problems  with  the  dissolved  herbicide's  sus¬ 
ceptibility  to  drift.  This  problem  should  be  discussed  in  the  final 
EIS.  (18) 

Fisheries  agencies  have  expressed  their  reservations  concerning  the 
use  of  chemicals  in  relationship  to  the  impact  on  the  fishery  popula¬ 
tion.  For  example,  the  Washington  State  Department  of  Fisheries 
indicated  that  "they  cannot  support  use  of  2,4-D  to  treat  milfoil 
when  salmon  are  present  .  .  .  until  we  have  seen  data  on  the  effects 
of  the  specific  chemical  proposed  for  use  on  different  types  of  sal¬ 
mon;  i.e.,  both  fry  and  fingerlings ."  (Reference  letter, 
page  B-15.)  The  Department  of  Fisheries  also  noted  that  any  applica¬ 
tions  of  2,4-D  should  only  be  done  in  August  when  salmonid  popula¬ 
tions  are  lowest.  The  Department  of  the  Interior  recommended  that 
"bioassays  should  be  conducted  on  various  life  stages  of  nontarget 
organisms"  if  chemical  methods  are  used.  The  draft  EIS  makes  no 
mention  of  time  restrictions  for  chemical  application,  nor  does  it 
mention  bioassays.  We  suggest  that  the  final  EIS  discuss  both  of 
these  issues  in  some  detail.  (18) 

Section  4.03.5  states  that  high  concentrations  of  herbicides  would 
not  remain  in  the  water  for  very  long  periods  of  time.  An  explana¬ 
tion  of  what  comprises  a  low  or  high  concentration,  and  information 
regarding  how  long  low  concentrations  of  herbicides  would  remain  in 
the  water  column,  should  be  contained  in  the  final  EIS.  (18) 

Section  4.06.5  discusses  chemical  control.  The  discussion  contained 
in  this  section  leaves  many  questions  which  we  feel  should  be 
answered  in  the  final  EIS.  These  questions  include:  What  amounts  of 
chemicals  will  be  applied  per  acre?  What  will  the  resultant  concen¬ 
trations  of  chemicals  be  in  the  receiving  waters?  Will  these  concen¬ 
trations  vary  with  time,  and  how  do  these  variations  compare  with  the 
acute  toxicity  levels  listed  in  appendix  A?  What  time  of  the  year 
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would  the  chemicals  be  applied,  and  which  species  of  fish  are  apt  to 
be  present?  (18) 

Section  4.08.3  mentions  that  endothall,  casoron,  and  diquat  have  not 
been  indicated  to  be  injurious  to  public  health  at  the  concentrations 
used  for  plant  control.  Noting  the  discussion  in  section  4.08.2 
which  states,  "the  results  of  these  studies  have,  in  some  cases,  been 
contradictory  and  by  no  means  are  conclusive,"  we  feel  that  claim 
should  be  substantiated.  Further,  the  final  EIS  should  discuss 
whether  any  studies  have  been  made  concerning  the  long-term,  cumula¬ 
tive  effects  of  exposure  to  low  dosages  of  herbicides.  It  would  seem 
appropriate  to  state  what  the  possible  cumulative  effects  of 
long-term  low  dosages  will  be,  since  the  proposal  involves  annual 
treatment  of  control  areas.  In  addition,  some  mention  should  be  made 
regarding  long-term  effects  on  the  food  chain,  since  section  4.09 
states  that  there  would  be  no  effect  upon  any  endangered  species  in 
the  treatment  areas.  (18) 

We  note  that  appendix  A  contains  no  information  regarding  the  acute 
toxicity  level  to  salmonids.  Since  salmonids  may  be  the  most  valu¬ 
able  and  sensitive  species  affected,  this  lack  of  information  should 
be  corrected  in  the  final  EIS.  If  the  levels  are  unknown,  then  the 
risks  associated  with  herbicide  application  should  be  listed  as  a 
possible  cost  of  chemical  usage.  Appendix  A  also  discusses  bio¬ 
logical  accumulcfion.  The  discussion,  as  presented  in  the  draft  EIS, 
seems  of  little  value  since  it  mentions  that  "some"  organisms  accumu¬ 
late  2,4-5  and  "some"  organisms  rapidly  cleanse  themselves  of  chemi¬ 
cals  when  introduced  to  clean  water.  We  suggest  that  the  final  EIS 
discuss  this  subject  further  and  more  specifically  point  out  the 
effects  on  biological  accumulation.  (18) 

The  chemicals  proposed  for  use  as  a  preferred  control  strategy, 
including  2,4-D  and  endothall,  are  presently  registered  by  EPA  for 
the  intended  aquatic  uses.  We,  nevertheless,  urge  caution  in  using 
these  chemicals,  including  strict  adherence  to  label  restrictions , 
and  any  other  appropriate  measures  to  ensure  that  adverse  effects  on 
fish  and  wildlife  resources,  water  quality,  and  public  health  are 
avoided.  Such  measures  include  avoiding  treatment  of  sensitive  hab¬ 
itat  areas  at  sensitive  times  and  actively  notifying  the  affected 
public  of  chemical  treatment  operations.  EPA  also  supports  continued 
consideration  of  nonchemical  measures  as  the  most  acceptable 
long-term  strategy  for  control  of  watermilf oil .  Our  specific  com¬ 
ments  follow.  (20) 

The  reference  on  page  65  (section  6.01.4)  to  silvex  should  point  out 
that  aquatic  use  of  silvex  has  been  prohibited  by  EPA.  (20) 

The  final  EIS  should  contain  an  explanation  of  what  monitoring  will 
take  place  with  the  chemical  control  program  and  who  has  the  respon¬ 
sibility  for  such  monitoring.  Site-specific  followup  information  on 
drift,  persistence  in  water  and  sediments,  and  inpacts  on  aquatic 
organisms  may  be  useful  in  certain  cases.  (20) 
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Reference  should  be  made  on  page  31  (section  1.07.2)  of  the  require¬ 
ment  that  chemical  application  follow  label  restrictions  under  the 
Federal  Insecticide,  Fungicide,  and  Rodenticide  Act  (FIFRA) .  Also, 
the  reference  on  page  46  (section  3.02)  to  the  Federal  Pesticide  Act 
of  1978  should  more  correctly  be  the  1978  amendments  to  FIFRA.  (20) 

More  specific  information  on  the  persistence  of  the  proposed  chem¬ 
icals  should  be  included  in  the  text  on  page  51  (section  4.03.5). 

This  material  is  in  the  appendix  and  should  be  sunmarized  in  the 
text.  (20) 

Since  the  problem  was  identified  in  about  1977,  the  Department  of 
Fisheries  has  responded  to  proposed  inwater  herbicide  use  in  the  fol¬ 
lowing  manner,  attempting  to  endorse  milfoil  control,  but,  at  the 
same  time,  protecting  our  resources  (Duties  of  the  Department  RCW 
75.08.012): 

1.  Respond  favorably  to  use  of  2,4-D  in  nonsalmon  areas;  e.g., 
Banks  Lake . 

2.  Respond  favorably  to  use  of  2,4-D  in  salmon  areas  if  the 
application  is  timed  between  salmon  migrations;  e.g.,  Lake 
Osoyoos-Okanogan  River. 

3.  Respond  negatively  if  2,4-D  is  proposed  for  application  dur¬ 
ing  major  salmon  migration  periods  adjacent  to  major  migration 
routes;  e.g.,  Union  Bay  adjacent  to  the  ship  canal  and  the  mouth  of 
Issaquah  Creek  below  the  hatchery.  (23) 

However,  in  1978,  we  agreed  to  the  use  of  2,4-D  in  Union  Bay  if  the 
proponent  (METRO)  assured  us  through  bioassay  that  the  application 
would  not  directly  impact  salmon.  We  understand  that,  after  about  a 
year  of  planning,  the  bioassay  was  eliminated  because  the  interagency 
Technical  Review  Committee  for  the  Union  Bay  Milfoil  Demonstration 
Study  concluded  the  available  funding  was  not  adequate  to  thoroughly 
evaluate  that  portion  of  the  overall  study.  Since  METRO'S  ongoing 
studies  and  literature  review  on  milfoil  control  are  not  yet  availa¬ 
ble,  the  department  has  reviewed  certain  literature  in  order  to  make 
reconmendations  on  herbicide  use.  (23) 

We  concur  with  your  recommendations  for  mechanical  harvesting  in 
Union  Bay  any  time.  Until  studies  determine  the  actual  concentra¬ 
tions  of  2,4-D  BEE  in  the  water  column  following  application,  this 
chemical  should  only  be  used  during  the  first  2  weeks  of  August,  and 
then  applied  at  absolute  minimxxn  levels  for  the  protection  of 
migrating  salmon.  (23) 

We  believe  the  section  concerning  2,4-D  (section  4.06.5.1)  is  incom¬ 
plete  but,  hopefully,  METRO'S  literature  search  will  be  of  assis¬ 
tance.  Please  refer  to  our  section  on  our  recommendations,  including 
selected  references.  Also,  we  do  not  agree  entirely  with  the  state¬ 
ment  "...  and  no  fish  kills,  due  to  the  toxicity  of  the  chemical, 
would  be  expected  at  the  concentrations  used  to  control  milfoil." 
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The  concentrations  of  2,4-D  shown  in  table  3,  in  general,  exceed  our 
reconmended  0.1  mg/1  maximum  level  for  the  protection  of  salmon.  In 
addition,  it  appears  the  application  rates  on  table  3  are  far  lower 
than  the  100  pounds  per  surface  acre  currently  proposed  for  use  by 
commercial  applicators  in  Lake  Washington.  (23) 

Our  literature  review  concluded  that  the  concentrations  of  2,4-D  BEE, 
following  a  single  application  only,  should  not  exceed  0.1  mg/l  (as 
measured  for  the  ester  and  not  free  2,4-D  acid)  anywhere  in  the  water 
column  where  significant  numbers  of  salmon  may  be  present.  For  mul¬ 
tiple  applications,  the  ester  concentration  should  not  exceed  0.031 
mg/l.  (Woodard,  D.  F.  and  F.  L.  Mayer,  Jr.,  1978.)  (23) 

Therefore,  the  Washington  Department  of  Fisheries  recommends  the  fol¬ 
lowing  for  the  protection  of  resources  under  its  jurisdiction  only 
(RCW  75.04.040): 

1*.  Conduct  a  spray  application  of  2,4-D  somewhere  in  Lake  Wash¬ 
ington,  except  Laurelhurst  (Union  Bay)  or  the  mouth  of  the  Sammamish 
River,  any  time  after  15  June  when  the  sockeye  fry  have  emerged  from 
spawning  gravels  in,  or  closely  adjacent  to,  the  treatment  area.  The 
rate  of  application  (pounds/acre)  should  be  set  at  the  absolute  min¬ 
imum  necessary  to  accomplish  desired  milfoil  control. 

2.  Arrange  for  a  competent  water  sampling  program,  similar  to 
that  considered  by  METRO  in  December  1977,  to  determine  the  concen¬ 
tration  of  2,4-D  BEE  (ester)  throughout  the  water  column  over  time, 
in  and  outside  the  treatment  area,  to  compare  with  the  reasonably 
safe  levels  for  salmon  described  above. 

3.  Treat  the  high-use  salmon  areas  only  after  the  results  from 
above  are  obtained,  or  postpone  until  specified  by  Washington  Depart¬ 
ment  of  Fisheries.  The  Department  of  Game  should  also  be  consulted 
for  resources  under  their  jurisdiction.  This  recommendation  applies 
only  to  herbicide  use  and  salmon  resources.  (23) 

While  2,4-D  appears  to  be  the  least  damaging  herbicide,  we  are  not 
confident  that  it  would  not  impact  fish  fry,  nor  possibly  present 
long-term  impacts  to  fish  or  wildlife  production.  In  general,  we 
would  recommend  against  its  use  in  wetlands  and  spawning  and  rearing 
sites  for  salmonids  and  spiny-rayed  fishes.  For  control  of  milfoil 
adjacent  to  sensitive  areas,  we  would  recommend  only  hand  removal. 

We  have  included  information  we  have  on  spiny-ray  habitat  in  Lake 
Washington.  (25) 

We  have  concerns  over  the  use  of  chemicals  to  control  milfoil. 

Because  they  are  nonselective ,  we  recommend  that  endothail,  casoron, 
diquat,  simazine,  silvex,  and  fenac  not  be  used.  (24) 

The  draft  EIS  also  maintains  that  "'there  has  never  been  any  indica¬ 
tion  that  2,4-D,  in  concentrations  used  for  aquatic  plant  control, 
would  cause  public  health  problems"  (page  59,  section  4.08.2,  2,4-D), 
and  further  states,  "none  of  the  control  or  prevention  alternatives 
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should  have  any  effect  on  human  population"  (page  59,  4.11,  Impacts 
on  Human  Population).  These  statements  are  in  contradiction  to  sev¬ 
eral  studies  on  the  mutagenic  effects  of  2,4-D.  One  study  which  is 
not  even  listed  in  the  draft  EIS  bibliography  (Courtney,  R.  Diane, 
"Prenatal  Effects  of  Herbicides:  Evaluation  by  the  Prenatal  Develop¬ 
ment  Index,"  15th  Annual  Meeting  of  the  Teratology  Society,  May 
11-14,  1975)  states  that  the  greatest  mutagenic  effects  of  ?.,*  0  are 
"produced  at  the  low  doses  administered  over  long  time  periods  "  The 
2,4-D  applications  recommended  in  the  draft  EIS,  although  presented 
as  a  single  series  of  separate  treatments,  would  probably  be  followed 
by  further  recommendations  for  2,4-D  applications  in  successive 
years.  Repeated  applications  of  2,4-D  present  dangers  to  fetuses, 
dangers  which  may  be  present  in  even  a  single  spraying.  (27) 

The  emphasis  on  "benefits  for  the  nonpublic  areas"  is  misleading  for 
it  implies  that  herbicides  will  remain  in  treatment  areas  only  and 
does  not  take  into  account  current  and  tidal  distribution  of  herbi¬ 
cides  to  nonspcayed  areas  accessible  to  public  use.  (27) 

Before  any  chemicals  are  mixed  into  the  waters  of  any  stream  or  lake, 
we  should  know  what  effect  they  will  have  upon  our  whole  ecological 
system.  Humans  are  a  part  of  the  ecological  system.  (28) 

The  boaters  and  homeowners  enjoying  the  use  of  our  public  waters  must 
have  a  balanced  consideration  for  the  rights  of  the  larger  community, 
specifically  the  right  to  enjoyment  of  waters  free  of  toxic  chemi¬ 
cals.  Also,  the  entire  community  has  a  right  to  open  and  complete 
presentation  of  all  data  pertaining  to  aquatic  plant  control  in  those 
waters.  We  appeal  to  the  Corps  to  provide  just  such  a  complete 
presentation.  (29) 

The  draft  EIS  contains  no  information  on  chronic  toxicity  of  the 
other  chemicals  proposed  for  use.  There  is  little  data  available  on 
them,  with  the  exception  of  evidence  that  diquat  produces  severe 
human  eye  injury  (Toxicology  .  .  .  439;  Cant,  J.  S.  and  Lewis,  D.  R. 

H  ,  1968a,  Ocular  damage  due  to  paraquat  and  diquaL,  British  Med. 
Journal  3[»  59;  Cant  and  Lewis,  1968b,  Ocular  damage  due  to  paraquat 
and  diquat,  British  Med.  Journal  2^,  224).  (29) 

One  can  easily  see  that  none  of  these  herbicides  has  been  proven  safe 
with  regard  to  chronic  toxicity.  We  arc  particularly  opposed  to 
2,4-D  since  data  are  accumulating  that  implicate  it  as  a  carcinogen 
and  a  teratogen.  Since  other  effective  methods  for  controlling  aqua¬ 
tic  plants  are  available,  we  suggest  that  herbicides  need  not  be 
used.  (29) 

Invertebrates  in  sediment  absorb  chemicals  which  are  thereby  intro¬ 
duced  into  the  food  chain.  (29) 

We  are  concerned  about  the  drift  of  herbicides  from  the  point  of 
application  into  adjacent  waters,  especially  into  marsh  areas,  and 
about  the  retention  of  herbicides  in  the  sediment.  (29) 
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The  draft  EIS  presents  no  data  on  how  herbicides  distribute  in  the 
water  column.  Nor  is  any  data  given  on  proposed  concentration  of 
herbicides  or  of  safe  use.  (29) 

We  would  like  to  emphasize  that  simply  because  chemicals  are  regis¬ 
tered  with  the  EPA  does  not  mean  they  are  guaranteed  of  safety.  U.S. 
Senate  hearings  in  1976  bore  out  that  the  EPA  has  failed  in  its 
responsibility  to  the  public  regarding  valid  registration  of  toxic 
chemicals.  2,4-D  was  one  of  the  "glaring  examples"  named  in  the 
hearing.  EPA  itself  cites  insufficient  manpower,  inadequately 
trained  staff,  and  the  lack  of  sound  data  as  crippling  problems.  The 
continued  argument  that  EPA  registration  denotes  safety  must  be  elim¬ 
inated  from  future  discussions  of  herbicide  applications  in  the 
waters  of  this  state. 

-  Summary  of  the  EPA  and  the  Regulation  of  Pesticides,  Staff 
Report  to  the  Subcommittee  on  Administrative  Practice  and  Procedure 
of  the  Committee  on  the  Judiciary  of  the  U.S.  Senate.  December  1976. 

-  "Toxic  Substances:  EPA  and  OSHA  are  Reluctant  Regulators." 
Science,  Vol.  203,  5  January  1979. 

-  "EPA's  Pestilential  Oversight."  Time,  p.  64,  17  January  1977. 

-  "Upstairs,  Downstairs  at  EPA."  Audubon,  March  1977, 

pp.  148-149.  (29) 

The  draft  EIS  gives  a  totally  inadequate  treatment  of  the  human 
health  effects  of  the  herbicides  proposed  for  use.  It  provides  vir¬ 
tually  no  information  on  both  acute  and  chronic  toxicity  of  the  chem¬ 
icals.  (29) 

The  only  piece  of  relevant  data  is  the  human  LD50  for  2,4-D 
(page  A-3).  No  comparable  data  is  given  for  endothall,  casoron,  or 
diquat.  All  of  the  remaining  tables  are  irrelevant  with  regard  to 
humans,  since  one  cannot  extrapolate  LD50  data  from  other  species 
to  humans.  In  addition,  it  is  crucial  to  remember  that  an  LD50  is 
only  a  statistical  average.  There  is  wide  variation  in  individual 
susceptibility  to  a  toxic  substance;  thus,  there  is  no  indication  as 
to  the  danger  to  any  one  person.  (29) 

The  METRO  literature  search  on  the  public  health  effects  of  2,4-D, 
endothall,  diquat,  and  casoron  is  still  in  a  draft  form  and,  offi¬ 
cially,  the  Corps  does  not  have  a  copy  of  it.  Through  computer 
search,  howevev,  the  Corps  has  had  access  to  the  studies  noted  in  the 
METRO  search.  A  comparison  of  bibliographies  of  the  METRO  search  and 
the  Corps'  draft  EIS  indicates  only  one  source  listed  by  both.  We 
strongly  feel  that  the  Corps  must,  in  developing  its  final  EIS  (and 
developing  its  policy),  consider  the  additional  data  alluded  to  in 
the  METRO  draft  search.  A  policy  as  far  reaching  as  the  one  about  to 
be  developed  on  aquatic  plant  control  must  take  into  consideration 
the  latest  research  on  chronic  human  health  effects.  Without  these 
data,  the  final  EIS  would  be  deficient.  (29) 
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Chronic  effects  of  these  herbicide  compounds  are  only  briefly  men¬ 
tioned  (pages  58,  59,  and  A-2).  In  both  cases,  it  is  admitted  that 
little  is  known  about  the  long-term  effects  of  2,4-D,  and  that  the 
subject  is  still  highly  controversial.  Bearing  this  in  mind,  it  is 
dangerous  to  assume  that  2,4-D  is  safe  simply  because  the  information 
is  not  available.  It  would  be  far  wiser  to  assume  that  it  is  has- 
ardous  until  definitive  tests  have  proven  it  otherwise.  (29) 

On  page  59,  it  is  stated  that  "there  has  never  been  any  indication 
that  2,4-D,  in  concentrations  used  for  aquatic  plant  control,  would 
cause  public  health  problems."  It  is  an  accepted  policy  by  scien¬ 
tists  that  one  cannot  establish  a  "no-effect"  level  for  carcinogen¬ 
icity  and  teratogenicity.  If  a  chemical  exhibits  these  effects  at 
high  doses,  some  individuals  may  be  susceptible  even  at  lower  doses. 
The  above  quote  ignores  these  facts.  Also,  the  quote  overlooks  two 
points.  One,  particularly  pertinent  to  teratogenesis  (birth 
defects),  is  the  vast  amounts  of  toxic  substances  in  our  manmade 
environment  and  their  potential  for  cumulative  effects.  This  makes 
it  difficult  to  sort  out  which  substances  are  causal  and  to  unders¬ 
tand  the  unknown/ untested  synergistic  effects.  In  addition,  it 
behooves  us  to  reduce  the  use  of  toxic  substances  where  an  alterna¬ 
tive  exists.  Secondly,  after  a  10-  to  20-year  latency  period,  it  is 
difficult  to  PROVE  conclusively  that  a  chemical  caused  a  cancer. 

Yet,  in  light  of  the  scientific  herbicide  controversy,  recent  studies 
and  anecdotal  evidence  to  perpetuate  the  half-truth  that  positive 
human  proof  is  lacking  is,  at  best,  uninformed.  (29) 

Contrary  to  the  information  in  the  draft  EIS,  there  are  several  stud¬ 
ies  which  suggest  that  2,4-D  may  be  carcinogenic  (cancer  causing), 
mutagenic  (mutation  causing),  and  teratogenic  (birth  defect  caus¬ 
ing).  The  Corps  is  referred  to  the  previously  mentioned  METRO  liter¬ 
ature  search  conducted  by  Dr.  Ruth  Shearer  for  this  information  and 
for  tl  ^  appropriate  references.  (29) 

The  most  recent  study  (Reuber,  Melvin  D.,  1979,  Carcinogenicity  of 
2,4-dichlorophenoxyacetic  acid.  Manuscript)  suggests  that  2,4-D  is 
carcinogenic  in  rats  (mammary  gland  and  lymphoreticular  system)  and 
in  mice  (lymphoreticular  system),  and  that  this  data  is  relevant  to 
humans.  2,4-D  has  also  shown  positive  results  in  several  muta¬ 
genicity  tests: 

-  Magnuson,  J.  et  al . ,  1977,  Mutagenic  effects  of  chlorinated 
phenoxyacetic  acids  in  Drosophila  melanogaster .  Hereditas  87, 
pp.  121-123. 

-  Ahmed,  F.  E.  et  al . ,  1977a,  Pesticide  induced  DNA  damage  and 
its  repair  in  cultured  human  cells.  Mutation  Research,  42, 

pp.  161-174. 

-  Hart.  R.  W.  et  al . ,  1977,  In  Vitro  Assessment  and  Mechanism  of 
Action  of  Environmental  Pollutants.  Annals  of  New  York  Acad.  Sci. 
298,  pp.  141-158. 
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-  Ahmed,  F.  E.  et  el.,  1977b,  Pesticide  Induced  Ouabain  Resistant 

Mutants  in  Chinese  Hamster  V79  cells.  Chem.  Biol.  Interactions  19, 
pp.  369-374.  (29) 

Studies  have  suggested  that  2,4-D  is  teratogenic  and  fetotoxic  in 
rats,  mice,  pigs,  and  hamsters.  In  light  of  the  number  of  different 
mamalian  species  in  which  teratogenesis  has  been  detected,  there  is 
cause  for  great  concern  that  it  is  also  teratogenic  in  hunans. 

RAT 

-  Khera,  K.  S.  and  W.  P.  McKinley,  1972.,  Pre  and  Postnatal  Stud¬ 
ies  on  2,4,5-Trichlorophenoxyacetic  Acid,  2,4-Dichlorophenoxyacetic 
Acid  and  Their  Derivatives  in  Rats.  Toxicology  and  Applied  Pharma¬ 
cology  22,  pp.  14-28. 

-  Schweta,  B.  A.,  G.  L.  Sparschu,  and  P.  J.  Gehring,  1971,  The 
Effects  of  2,4-Dichlorophenoxyacetic  Acid  (2,4-D)  and  Esters  of  2,4-D 
on  Rat  Embryonal,  Foetal  and  Neonatal  Growth  and  Development.  Fd. 
Cosmet.  Toxicol.,  9,  pp.  801-817. 

-  Aleksashina,  Z.  A.  et  al.,  1973,  Embryotoxic  Action  of  the 
Diethylamine  Salt  of  2,4-D.  Gigiena  I  Sanitariya,  2,  pp.  100-101. 

MICE 

-  Courtney,  K.  Diane,  1977,  Prenatal  Effects  of  Herbicides: 
Evaluation  by  the  Prenatal  Development  Index,  Arch.  Environm.  Contain. 
Toxicol.,  b_,  pp.  33-46. 

PIG 

-  Bjorklund,  Nils-Erik  and  Kurt  Erne,  1966,  Toxicological  Studies 
of  Phenoxyacetic  Herbicides  in  Animals,  Acta  vet.  scand.,  T_»  PP* 
364-390. 

HAMSTER 

-  Collins,  T.  F.  X.  and  C.  H.  Williams,  1971,  Teratogenic  Studies 
with  2,4, 5-T  and  2,4-D  in  the  Hamster,  Environ.  Contain.  Toxicol.,  6, 
pp.  559-567. 

The  draft  EIS  makes  no  mention  of  one  breakdown  product  of  2,4-D, 

2.4- Dichlorophenol  (2,4-Dph)  which  has  also  been  implicated  as  a  car¬ 
cinogen  (Boutwell,  R.  K.  and  D.  K.  Bosch,  1959,  The  Tumor-Promoting 
Action  of  Phenol  and  Related  Compounds  for  Mouse  Skin,  Cancer 
Research,  19,  pp.  413-424).  After  the  lesson  on  the  toxicity  of  TCDD 
found  in  27"£,  5-T  formulations,  it  would  seen  wise  to  pay  attention  to 

2.4- Dph.  (29) 

One  study  suggests  that  2,4-D  and  2,4-Dph  could  act  synergistically 
at  very  low  levels  to  cause  teratogenesis  (Konstantinova,  T.  K.  et 
al.,  1976,  The  Embryotropic  Effect  of  the  Dissociation  Products  of 
Herbicides  Based  on  2,4-D,  Gigiena  I  Sanitariya  11,  pp.  102- 
1050). 


Recent  research  indicates  the  sediment  as  the  primary  deposition  site 
of  2,4-D  (MacKenzie  et  al.,  1975.  Final  report  of  the  Coomisioners, 
Royal  (Canadian)  Commission  of  Inquiry  into  the  Use  of  Pesticides  and 
Herbicides).  (29) 

The  Department  of  Game  has  expressed  concern  about  the  use  of  herbi¬ 
cides,  especially  2,4-D,  on  wetlands  and  spawning  and  rearing  sites 
for  salmonids  and  spiney-rayed  fishes,  an  area  which  would  include 
most  or  all  of  the  proposed  use  locations.  (29) 

The  State  Department  of  Fisheries  states  that  it  "cannot  support  the 
use  of  2,4-D  to  treat  milfoil  when  salmon  are  present  in  the  treated 
areas  until  we  hove  seen  data  on  the  effects  of  the  specific  chemical 
proposed  for  use  on  different  types  of  salmon;  i.e.,  both  fry  and 
finger lings"  (draft  EIS,  page  B15,  paragraph  2).  If  the  most  effec¬ 
tive  application  time  for  herbicides  coincides  with  the  spawning 
season,  then  the  herbicide  application  time  would  have  to  be  delayed, 
thereby  reducing  effectiveness  of  the  chemical.  This  is  an  important 
added  reason  to  opt  for  a  nonchemical  solution  to  milfoil  con¬ 
trol.  (29) 

The  draft  EIS  lacks  information  on  sublethal  toxicity  which  is  often 
seen  at  doses  significantly  below  those  that  cause  death.  Humans 
exposed  to  2,4-D  have  experienced  headaches,  dizziness,  nausea, 
vomiting,  and  muscular  weakness  (Caserett,  L.  D.  and  Doull,  J.  D., 
1975,  Toxicology,  pp .  437-438).  Also,  several  cases  of  peripheral 
neuropathy  have  been  reported  (Goldstein,  N.  P.  et  al.,  1959,  Per- 
pheral  Neuropathy  After  Exposure  to  an  Ester  of  Dichlorophenoxyacetic 
Acid,  J.  Amer.  Med.  Assoc.,  171,  pp.  1306-1309;  and  Berkley,  M.  C. 
and  K.  R.  Magee,  1963,  Neuropathy  Following  Exposure  to  a  Dimethyl- 
amine  Salt  of  2,4-D,  Arch,  of  Int.  Med.  Ill,  pp.  351-352).  We 
believe  that  the  public  should  be  warned  of  these  symptoms,  since 
there  is  chance  of  exposure  following  any  spraying.  (29) 

The  draft  EIS  fails  to  adequately  outline  2,4-D' s  predicted  efficacy 
over  the  long  term.  Since  the  proposed  treatment  areas  are  limited, 
why  wouldn't  recolonization  from  adjacent  areas  result  in  rapid 
regrowth?  If  so,  hew  often  would  the  areas  require  retreatment? 
Largely  absent  from  the  draft  EIS  are  references  to  studies  on  the 
toxicity  and  carcinogenicity  of  2,4-D  to  waterfowl,  fish,  and  other 
aquatic  organisms.  Nor  does  the  draft  EIS  deal  adequately  with  the 
hazards  of  drift  of  2,4-D  and  other  herbicides  in  the  aquatic  envi¬ 
ronment.  How  are  wetlands  and  other  ecologically  sensitive  areas  in, 
or  adjacent  to,  the  treatment  areas  to  be  protected  from  toxic 
effects?  We  are  concerned  that  the  use  of  2,4-D  and  other  herbi¬ 
cides,  as  proposed  in  the  draft  EIS,  may  present  an  unnecessary  and 
unacceptable  risk  to  the  health  of  local  aquatic  ecosystems  and  thus, 
we  feel  that  it  should  not  be  utilized.  (30) 

The  EIS's  information  on  toxicity  of  the  proposed  chemicals,  par¬ 
ticularly  2,4-D,  is  inadequate.  While  the  exact  impact  of  2,4-D  on 
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humans  and  wildlife  is  still  debated,  there  is  a  growing  body  of  evi¬ 
dence  which  suggests  it  is  both  carcinogenic  and  teratogenic.  We 
direct  your  attention  specifically  to  a  1979  study  done  by  Alvin 
Reuber  at  the  National  Cancer  Institute.  The  BIS  itself  states  (page 
A-2)  that  long-term  impacts  of  low  concentrations  of  2,4-D  are  not 
known.  The  implication  on  page  59  that  these  chemicals  are  safe  in 
the  amounts  used  for  aquatic  plant  control  should  be  removed  from  the 
final  BIS.  Both  the  National  Academy  of  Sciences  and  the  Surgeon 
Ceneral  have  stated  that  there  is  no  threshold  level  2 or  toxic  chemi¬ 
cals.  Any  amount  should  >*e  considered  dangerous.  Chemicals  should 
not  be  considered  innocent  until  proven  guilty.  Given  the  uncertain¬ 
ties  surrounding  the  safety  of  the  proposed  chemicals,  the  Corps 
should  9how  extreme  hesitation  in  sanctioning  their  release  into  pub¬ 
lic  waters  when  alternate  methods  are  possible.  (33) 

A  nonchemical  approach  to  the  problem  of  milfoil  infestation  would  be 
preferred.  The  herbicide  2,4-D  seems  to  have  adverse  health  effects, 
the  full  range  of  which  are  not  yet  delineated.  The  level  of  2,4-D 
application  proposed  by  the  Corps  is  too  great  relative  to  our  knowl¬ 
edge  of  the  effects  of  this  chemical  on  humans  and  wildlife.  (33) 

I  would  like  to  put  on  notice  that  my  wife  and  I,  and  also  my  neigh¬ 
bors,  get  water  out  of  Lake  Sammamish  for  domestic  water  supply,  and 
we  are  very  concerned  about  the  possibility  of  the  use  of  herbicides 
in  Lake  Sammamish  and  their  effect  on  our  water  supply  and  our 
health.  s34) 

We,  therefore,  are  very  strongly  opposed  to  the  use  of  any  herbicides 
in  Lake  Sammamish.  (34) 

Several  important  statements  are  made  in  the  draft  £13  for  which  no 
basis  of  support  is  given.  40  CFR  1502.24  states  that  agencies  shall 
make  explicit  reference  to  the  scientific  and  other  sources  relied 
upon  for  conclusions  in  the  BIS,  On  page  56,  section  4.06.5.1,  the 
Corps  of  Engineers  concludes  that  no  fish  kills,  due  to  the  toxicity 
of  2,4-D,  would  be  expected  at  the  concentrations  used  to  control 
Eurasian  watermilfoil .  The  data  listed  in  appendix  A  of  the  draft 
EIS,  representing  the  acute  toxicity  of  2,4-D  to  fish,  does  not 
include  important  species  which  are  indigenous  to  Washington  and, 
therefore,  cannot  be  used  to  support  the  conclusion.  It  is  generally 
recognized  that  the  toxicity  of  2,4-D  to  salmonids  has  not  been  ade¬ 
quately  tested,  and  the  data  presented  in  appendix  A  confirms 
this.  (35) 

Claims  made  that  fish  avoid  areas  treated  with  2,4-D  and  that  the 
impact  to  aquatic  organisms  would  be  minimized  by  timing  the  herbi¬ 
cide  applications  are  unsubstantiated,  and  we  question  the  effective¬ 
ness  of  herbicide  application  timing  because  of  the  overlap  of  salmon 
migrations,  the  persistence  of  2,4-D,  and  the  susceptibility  of  2,4-D 
to  drift.  It  should  be  noted  that  the  Aqua-Kleen  label  states  that 
fish  and  other  aquatic  organisms  may  be  killed  at  application  rates 
recommended  on  the  label.  Aqua-Kleen  is  a  granular  herbicide  product 
containing  2,4-D  BEE.  (35) 


The  Corps  of  Engineers  states  on  page  A-2  of  the  draft  EIS  that  many 
scientific  studies  of  the  chronic  health  effects  of  2,4-D  have  been 
done,  but  the  results  have  thus  far  been  inconclusive.  According  to 
Dr.  Ruth  Shearer,  who  has  conducted  a  comprehensive  search  of  the 
worldwide  literature  relating  to  the  effects  on  the  public  health  of 
using  2,4-D,  endothall,  diquat,  and  dichlobenil,  only  three  labora¬ 
tory  studies  of  the  carcinogenicity  of  2,4-D  or  its  derivatives 
appear  in  the  scientific  literature,  and  none  of  these  tests  meet 
modern  environmental  toxicology  standards.  On  page  59,  section 
4.08.2,  the  Corps  of  Engineers  concludes  that  there  has  never  been 
any  indication  that  2,4-D,  in  concentrations  used  for  aquatic  plant 
control,  would  cause  public  health  problems.  Both  the  Seattle  Water 
Department  and  King  County  have  recently  examined  the  public  health 
aspects  of  2,4-D  use,  and  each  arrived  at  quite  different  con¬ 
clusions.  They  determined  that: 

1.  with  existing  information,  there  is  still  a  reasonable  doubt 
as  to  some  possible  long-range  health  ramifications; 

2.  the  effects  of  long-term  human  exposure  have  not  been  con¬ 
clusively  established;  and 

3.  the  alleged  risks  of  using  2,4-D  are  sufficiently  serious  to 
preclude  its  use.  (35) 

The  Seattle  Water  Department  and  King  County  have  established  mora¬ 
toriums  on  the  use  of  2,4-D  in  areas  under  their  jurisdiction.  Both 
of  these  agencies  examined  the  toxicological  data  and  determined  that 
2,4-D  has  not  been  proven  safe  and,  therefore,  should  not  be  used. 

The  Corps  of  Engineers  examined  the  toxicological  data  and  determined 
that  2,4-D  has  not  been  proven  hazardous  and,  therefore,  should  be 
considered  for  use.  We  are  very  disturbed  by  the  Corps  of  Engineers' 
attitude  toward  potential  health  hazards  and  feel  that  the  decision 
to  use  herbicides  was  not  made  in  the  public's  best  interest.  If 
there  was  a  clear  and  overwhelming  benefit  associated  with  herbicide 
use,  then  the  Corps'  position  might  be  justified.  However,  the  use 
of  herbicides  to  control  Eurasian  watermilf oil  will  result  merely  in 
"chemical"  mowing  at  a  cost  not  significantly  below  that  of  mechani¬ 
cal  harvesting.  2,4-D  is  currently  on  the  EPA's  pre-RPAR  (Rebuttable 
Presumption  Against  Registration)  list,  and  if  placed  in  RPAR  status, 
2,4-D  will  for  the  first  time  receive  a  thorough  review.  Until  this 
occurs,  we  feel  that  2,4-D  should  not  be  used  if  acceptable  alterna¬ 
tives  exist.  We  urge  the  Corps  of  Engineers  to  reconsider  its  sup¬ 
port  for  the  herbicides  2,4-D,  endothall,  diquat.  and  dichlo¬ 
benil.  (35) 

Sections  1.04.5,  1.06.1,  1.06,2,  2.03.7,  and  4.04.5.1  -  These  sec¬ 
tions  address  the  suitability  and  efficacy  of  the  use  of  2,4-D  for 
control  of  watermilfoil ,  recommendations  that  it  be  used  for  spot 
treatment  in  Lake  Osoyoos  and  the  Okanogan  River,  and  the  necessity 
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that  precautions  be  taken  to  prevent  contamination  of  water  used  for 
irrigation.  The  Oroville-Tonasket  Irrigation  District,  which  is  con¬ 
tractually  associated  with  the  Bureau  of  Reclamation,  has  two  pump 
intakes  from  Lake  Osoyoos  and  six  from  the  Okanogan  River.  (36) 

The  Bureau  of  Reclamation  recommends  that  no  2,4-D  treatments  be  made 
within  one-half  mile  of  the  irrigation  water  intakes  on  Lake  Osoyoos 
to  minimise  any  potential  for  contamination  by  2,4-D  residues.  A 
water  sampling  and  analysis  program  should  be  instituted  in  connec¬ 
tion  with  any  treatments  made  in  order  to  obtain  information  on  the 
levels  of  residues  and  their  persistence  and  fate.  When  adequate 
data  has  been  accumulated  to  show  that  probable  levels  from  opera¬ 
tional  treatments  are  within  acceptable  tolerances,  the  distance 
restriction  could  be  reduced  or  dropped.  (36) 

The  Bureau  of  Reclamation  further  reconmends  that  no  2,4-D  treatments 
be  made  in  the  Okanogan  River  until  data  from  the  residue  work  in 
Lake  Osoyoos  is  available  and  sufficient  study  is  made  of  the  river 
to  predict  probable  levels  and  behavior  of  residues.  (36) 

The  Yakima  County  Audubon  Society,  with  a  membership  of  235  persons, 
would  strongly  recommend  that  you  defer  the  use  of  chemicals  such  as 
2,4-D  or  its  derivatives  in  the  proposed  milfoil  control  program.  We 
believe  that  the  possible  long-range  effects  of  such  chemical  appli¬ 
cations,  particularly  to  the  state's  water  resources,  could  prove  to 
be  a  costly  and  even  dangerous  mistake.  (37) 

We  do  urge  that  a  comprehensive  program  of  mechanical  controls  be 
given  a  thorough  test  before  other  methods  of  control  are  con¬ 
sidered.  (37) 


Appendix  A,  table  1,  lists  acute  toxicity  values  and  references  for  a 
number  of  species  tested.  However,  there  is  a  noticeable  paucity  of 
local  species.  Similar  information  concerning  carcinogenicity,  ter¬ 
atogenicity,  mutagenicity,  and  developmental  toxicity  effects  of  the 
subject  herbicides  were  not  included.  (38) 

>i  ' 

Response:  The  Corps'  Aquatic  Plant  Management  Program  provides  the 
state  and  participating  local  jurisdictions  the  opportunity  to  select 
which  method,  or  combination  of  methods,  is  to  be  used. 

All  chemicals  included  in  the  program  (2,4-D,  diquat,  endothall,  and 
dichlobenil)  must  be,  and  are,  legally  available  for  the  intended 
use;  i.e.,  they  must  be  registered  by  EPA  and  the  Washington  State 
Department  of  Agriculture  for  the  control  of  aquatic  plants. 

EPA  is  in  the  process  of  evaluating  those  chemicals  registered  for 
use  prior  to  the  enactment  of  the  Federal  Insecticide,  Fungicide,-  and 
Rodenticide  Act  of  1972  to  determine  if  they  should  be  reregistered. 
The  chemicals  acceptable  for  use  as  prescribed  in  the  Corps'  program 
have  not  been  evaluated  by  EPA  for  reregistration.  Upon  reevalua¬ 
tion,  should  EPA  not  reregister  one  or  more  of  the  chemicals,  the 
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cheoical(s)  would  be  deleted  from  the  Corps'  program.  Additionally , 
should  the  monitoring  and  evaluation  of  the  program,  or  the  research 
being  done  by  the  Corps'  Waterways  Experimental  Station,  or  by 
others,  indicate  unacceptable  adverse  effects  from  the  use  of  «y  of 
the  program  alternatives,  those  alternatives  would  be  modified  or 
del  eted . 

Annual  reevaluation  of  the  program  will  allow  for  incorporation  of 
site-specific  and  species-specific  information  into  the  operation. 

No  specific  bioassays  ar?  planned  as  a  part  of  the  management  program. 

Much  of  the  literature  cited  on  environmental  impacts  of  2,4-D  is 
based  on  species  which  are  not  native  to  the  northwest.  We  realise 
that  these  studies  are  not  totally  applicable  to  northwest  environ¬ 
ment,  but  they  do  provide  significant  insist  on  the  environment 
effects  of  2,4-D. 

The  final  EIS  has  been  revised  to  include  additional  information  on 
chemical  monitoring,  drift,  chemical  application  procedures,  water 
quality,  public  health  concerns,  impacts  to  the  ecosystem,  bio- 
accixnul ation ,  breakdown  products,  and  persistence  (refer  to  chapters 
1,  4  and  appendix  C).  The  final  bibliography  includes  additional 
documentation . 

9.09.6  Comment-Response  Category  6  -  Economic  Analysis. 

Comments:  Pages  28  and  29  -  The  purported  "benefi t/cost  analysis" 
presented  in  the  draft  EIS  presents  a  completely  unsupported  asser¬ 
tion  rather  than  an  analysis.  Neither  benefits  nor  costs  are  quanti¬ 
fied  in  any  detail  aid  no  information  to  support  the  figures  presented 
is  given.  On  the  surface  the  figures  given  and  the  ratio  listed  are 
ludicrous.  According  to  the  draft  EIS,  the  benefits  are  calculated 
as  "the  cost  of  the  most  likely,  least  cost  alternative  that  land 
owners  would  invest  in,  in  the  absence  of  a  Federal  program."  Presun- 
ably ,  the  benefits  are  given  as  an  annual  figure  so  that  they  would 
be  comparable  to  the  annual  cost  of  the  program.  How  then  were  bene¬ 
fits  of  $55,100  arrived  at  for  the  Madrona,  Seward,  and  Pritchard 
Parks  areas,  for  example.  These  areas  are  identified  as  totalling  2 
acres.  Assuming  a  cost  of  $6,000  per  acre  for  bottom  screening,  the 
total  cost  would  be  $12,000  and  that  cost  would  be  prorated  over  the 
estimated  10-year  plus  life  of  the  material  (i.e.,  a  crude  estimate 
of  $1,200  per  year).  The  higi  benefits  are  identified  for  the  public 
beaches  and  the  clearing  of  boat  lanes  for  shoreline  residents  and 
yacht  clubs  is  pegged  at  $300  per  acre  (the  approximate  figure  for 
one  herbicide  treatment  or  two  or  more  mechanical  harvestings).  For 
further  example,  how  were  benefits  of  $747,500  arrived  at  for  control 
of  less  than  2  acres  at  Lake  Sanmamish  State  Park  which  don't  even 
need  to  be  controlled?  What  control  alternative  costs  in  excess  of 
$373,  750  per  acre?  Using  the  figures  in  the  draft  EIS  and  assuming 
the  hig)i  number  of  91  acres  (which  includes  unidentified  acreage), 
the  draft  EIS  indicates  benefits  of  $10,215  per  acre.  What  alterna¬ 
tive  costs  that  much  per  year?  Using  the  figures  in  the  draft  EIS 
for  proposed  project  costs  (144,000),  the  per  acre  figure  would  be 
$1,582  (over  an  order  of  magnitude  more  expensive  than  estimated 
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costa  for  one  mechanical  harvesting  treatment).  Coats  for  the  pro* 
posed  project  seem  to  be  grossly  inflated,  although  not  nearly  as 
inflated  as  assigned  benefits.  <9) 

30  -  Similar  comments  would  seem  to  be  pertinent  with  respect  to 
the  "feenefit/coet  analysis"  of  the  proposed  prevention  program.  No 
information  to  support  the  numbers  presented  in  the  draft  EIS  is 
given.  Figures  are  merely  listed.  (9) 

The  "benefit/cost  analysis"  presented  in  the  draft  EIS  is  totally 
unsubstantiated  within  the  docunent.  Uaing  the  same  method  of  anal¬ 
ysis  suggested  by  the  draft  EIS,  the  benefit/ cost  ratio  actually  is 
approximately  0.2  rather  than  the  6.S  stated  in  the  draft  EIS  for  the 
proposed  Seattle  area  control  program.  Such  a  low  ratio  is  far  less 
than  the  break  even  point  of  1.0  and  underscores  the  lack  of  economic 
justification  for  the  proposed  program.  (9) 

The  discussion  of  2,4-D  as  a  control  method  is  completely  lacking  in 
information  with  which  to  evaluate  its  costs  and  benefits.  (30) 

We  would  also  like  a  more  detailed  cost-benefit  analysis  presented  in 
the  final  EIS.  We  would  particularly  want  to  point  out  that  a  cost 
not  identified  in  your  analysis  would  include  the  money  spent  to  pre¬ 
vent  chemical  applications  in  Lake  Washington.  If  the  cost  to  a  pri¬ 
vate  landowner  for  spraying  is  an  identified  benefit  of  the  program, 
then  it  should  follow  that  the  costs  incurred  by  public  nonprofit 
conmunity  organisations  to  prevent  herbicide  application  would  have 
to  be  identified  as  a  cost  of  your  program.  (33) 

Tv*  present  assessment  of  costs,  given  as  $144,000  for  a  combination 
of  the  proposed  methods,  seems  to  indicate  nothing  other  than  direct 
costs  for  application  of  the  proposed  methods.  The  analysis  should 
recognise  that  indirect  costs  may  be  involved  with  usage  of  a  par¬ 
ticular  control  method.  For  example,  the  use  of  herbicides  and  har¬ 
vesting  may  result  in  lowered  dissolved  oxygen  levels  which  may  kill 
some  of  the  fish  population.  Any  chemical  hasards  to  the  fish  pop¬ 
ulation  must  involve  some  cost  to  the  public.  Although  we  recognize 
that  these  costs  are  difficult  to  quantify,  we  feel  that  they  should 
be  at  least  qualitatively  assessed  and  discussed  in  the  final 
EIS.  (18) 

How  were  the  dollar  benefits  of  the  program  determined  for  the  public 
areas  as  listed  in  paragraph  1.05.4?  (19) 

Page  28,  Section  1.05.4  -  Benefit/ cost  analysis  of  the  control  pro¬ 
gram  contains  a  sentence  which  summarizes  the  prime  reason  for  the 
2,4-D  treatment:  "Therefore,  the  cost  of  the  most  likely,  least  cost 
alternative  that  landowners  would  invest  in,  in  the  absence  of  a 
Federal  program  that  would  provide  the  same  level  of  control,  are 
considered  to  the  benefits  for  the  nonpublic  areas."  Because  land- 
owners  would  rather  invest  in  the  cheapest,  available  means  of  milfoil 
control  is  no  reason  to  recommend  herbicides  for  milfoil  treat¬ 
ment.  (27) 
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To  have  milfoil  in  the  water  is  a  nuisance,  but  not  a  direct  threat 
to  life  or  livelihood.  To  justify  control,  especially  chemical  con¬ 
trol  with  its  inherent  risks,  on  the  basis  of  economics  does  not  fol¬ 
low  (refer  to  Benefit/Cost  Analysis,  section  1.05. A).  (29) 

The  bulk  (almost  the  entire)  of  the  areas  involved  would  appear  to  be 
boat  lanes  for  the  benefit  of  private  residences  or  private  yacht 
clubs  rather  than  the  public  as  a  whole.  (9) 

The  apparent  disproportionate  benefits  attributed  to  Lake  Sammamish 
State  Park  on  page  29  should  be  better  explained.  Are  benefits  based 
primarily  on  quantity  of  visitor  use,  and  is  use  at  Lake  Sammamish 
that  much  higher  than  other  areas?  Use  figures  would  be  help¬ 
ful.  (20) 

The  benefits  of  treatment  in  all  of  Lake  Washington  total  $182,100; 
for  Lake  Sammamish,  the  total  benefits  are  listed  at  $747,500.  It 
would  seem  that  there  should  be  some  explanation  as  to  why  the  recre¬ 
ational  benefits  of  treatment  in  Lake  Sammamish  are  four  times 
greater  than  all  of  Lake  Washington.  (21) 

We  also  note  that  identified  benefits  at  the  table  on  the  State  Park 
from  milfoil  control  is  the  major  benefit  as  shown  on  page  29 
($747,500  or  80.4  percent  of  total  Lake  Waohington-Sammamish  Federal 
Program).  Since  only  2  to  4  acres  are  involved,  we  would  be  inter¬ 
ested  in  learning  the  costs  for  control  by  shading  on  an  annual 
basis.  (24) 

Section  1.05.4  -  We  suggest  that  the  cost/benefit  analysis  discussion 
be  expanded  substantially  to  allow  an  evaluation  of  the  various 
alternative  methods  of  control.  The  estimate  of  benefits  seems  to  be 
based  upon  what  a  few  property  owners  are  willing  to  pay  for  the 
"most  likely  least  cost  alternative;"  namely,  herbicide  application. 
Since  that  method  was  the  most  readily  available  and  convenient,  as 
well  as  the  cheapest,  the  fact  that  without  chemicals  being  allowed, 
property  owners  may  have  been  willing  to  pay  more  for  different 
approaches  to  milfoil  control  seems  to  have  been  overlooked.  Though 
the  difference  cannot  be  easily  quantified,  it  should  be  acknowledged 
qualitatively  in  the  final  EIS.  (18) 

Response:  A  complete  benefit-cost  analysis  for  the  program  (control 
and  prevention)  has  been  included  in  chapter  1,  and  appendixes  A  and 
B,  of  the  final  EIS.  The  purpose  of  the  analysis  is  to  identify 
economic  benefits  associated  with  the  program  and  the  costs  that 
would  be  incurred  by  local  government  administration,  Washington 
Department  of  Ecology,  and  the  Corps'  management  costs.  Costs 
incurred  by  groups  opposing  the  program,  or  any  part  of  the  program 
(i.e.,  chemical  application),  are  not  relevant  to  whether  or  not  the 
Aquatic  Plant  Management  Program  is  economically  justified. 

Only  recreation  benefits  are  being  used  in  the  benefit-cost  anal¬ 
ysis.  Recreation  benefits  are  based  on  the  following  assumptions: 
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•  Recreation  losses  are  claimed  only  for  the  three  stsner  months 
of  June,  July,  and  August,  during  which  beaches  are  officially  open 
for  swimning. 

•  An  estimated  SO  percent  loss  in  swimming  opportunity  will 
occur. 

e  An  estimated  35  percent  loss  in  beach  activity  will  occur. 

The  dollar  value  of  recreation  loss  for  public  beach  areas  was  cal¬ 
culated  by  multiplying  the  combined  loss  by  a  unit  day  value  of  $2 
per  lost  visitor  day  for  the  control  program  areas  and  $1.75  per  lost 
visitor  day  for  the  prevention  program  area. 

The  boating  benefits  are  derived  from  the  "willingness  to  pay"  con¬ 
cept  and  are  based  upon  the  willingness  of  waterfront  property  owners 
to  assume  the  expense  of  treating  milfoil  in  the  navigable  public 
waters  fronting  their  property.  While  these  areas  are  not  adjacent 
to  publicly  owned  lands,  they  are  public  waters  and  available  for 
activities  such  as  swimming,  water-skiing,  fishing,  and  boating  by 
the  general  public.  The  value  of  the  boating  benefits  is  obtained  by 
me  estimated  cost  of  the  treatment  method  that  property  owners  would 
be  Hilling  to  pay  in  the  absence  of  any  other  program.  Therefore, 
the  benefits  were  either  the  cost  of  the  lowest  cost  alternative  or 
of  the  highest  cost  alternative.  We  selected  the  lowest  more  con¬ 
servative  value  for  inclusion  in  the  benefit  analysis. 

Seven  waterfront  parks  within  the  Lake  Washington-Lake  Samnamish 
system  have  been  identified  as  having  milfoil  infestations,  and  are 
included  in  the  areas  of  the  proposed  1980  control  program.  The 
swimming  and  beach  activity  at  Lake  Sammamish  State  Park  is  much 
greater  than  any  of  the  other  six  parks  (see  appendix  B,  table  B-l). 
Accordingly,  the  benefits  from  control  of  milfoil  at  that  park  are 
far  greater. 

The  use  of  the  term  "least  costly  alternative"  was  used  in  the  draft 
EIS  solely  from  an  economic  standpoint.  It  does  not  imply  the  Corps 
favors  one  alternative  treatment  method  over  another.  Any  of  the 
treatment  methods  in  the  proposed  program  are  acceptable  for  use. 

9.09.7  Comment-Response  Category  7  -  Design  Memorandum. 

Comments:  I  would  greatly  appreciate  a  copy  of  the  design  memorandum 
(DM) . The  draft  environmental  impact  statement  (EIS)  frequently 
refers  the  reader  to  the  DM  for  more  detailed  and  specific  data  or 
explanations  concerning  major  elements  of  the  proposed  control  pro¬ 
gram  and  its  impacts.  The  DM  is  not  included  with  the  draft  EIS  and  . 
it  is  our  understanding  from  discussions  with  Corps  of  Engineers' 
staff  that  it  will  not  be  available  for  public  review  prior  to  the 
end  of  the  public  review  period  on  the  draft  EIS.  However,  review  of 
the  DM  is  necessary  to  more  clearly  understand  such  elements  of  the 
program  as  the  basis  for  the  cost-benefit  analysis,  the  process  pro¬ 
posed  for  selection  of  control  methodologies,  the  criteria  proposed 
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for  selection  of  control  areas,  and  the  proposed  systea  for  prioriti¬ 
zation  and  funding  of  site-specific  control  programs  in  subsequent 
years.  We  anticipate  being  able  to  make  more  specific  comments  on 
the  program  upon  receipt  of  the  DM.  (6) 

According  to  the  draft  EIS,  some  discussion  of  the  benefit-cost 
methodology  is  presented  in  a  DM  prepared  by  your  office.  If  so, 
that  document  should  have  been  appended  to  the  draft  EIS.  (9) 

Because  there  is  no  explanation  of  how  the  benefit-cost  analyses  were 
/  M  determined,  we  cannot  accept  th^m.  We  were  promised  a  copy  of  the 

DM;  however,  at  this  writing,  it  has  not  been  received.  We  strongly 
request  that  the  final  EIS  itself  contain  detailed  figures  and 
explanations  of  computations,  including  actual  researched  costs  of 
all  proposed  control  methods.  (29) 

The  cost/benefit  analysis  hardly  deserves  the  name,  it  is  so  lacking 
in  substance.  We  are  told  that  more  data  is  contained  in  the  DM,  but 
this  document  was  not  available  to  the  public  for  review  during  this 
comment  period.  How  are  citizens  and  elected  officials  to  make  com¬ 
petent  choices  when  the  information  they  need  on  which  to  base  those 
choices  is  not  available?  The  handling  of  a  review  process  in  this 
fashion  seems  to  us  to  be  not  in  keeping  with  either  the  letter  or 
intent  of  the  Clean  Water  Act  and  its  public  participation  require¬ 
ments.  (30) 

No  information  is  presented  in  the  draft  EIS  which  would  explain  how 
the  costs  and  benefits  of  the  Aquatic  Plant  Management  Program  were 
determined  (pages  28  and  29,  section  1.05.4  and  page  30,  section 
1.06.4).  Instead,  we  are  referred  to  the  state  design  memorandum 
which  has  not  yet  been  released  to  the  public.  The  regulation  40  CFR 
1502.21  states  that  no  material  may  be  incorporated  by  reference  into 
the  EIS  unless  it  is  reasonably  available  for  inspection  by  poten¬ 
tially  interested  persons  within  the  time  required  for  comment.  The 
benefit-cost  analysis  for  the  Aquatic  Plant  Management  Program 
deserves  public  review  and  comment,  but  this  was  not  possible  because 
of  the  lack  of  information  presented  in  the  draft  EIS.  A  detailed 
discussion  of  the  methodology  and  derivation  of  the  benefits  and 
costs  should  have  been  included  as  an  appendix  to  the  draft  EIS. 

Since  this  was  not  done,  we  request  that  a  formal  public  comment 
period  be  established  for  the  DM.  (35) 

We  look  forward  to  a  more  thorough  review  of  the  program  upon  receipt 
of  the  DM,  which  we  hope  will  help  us  better  understand  the  cost/ben¬ 
efit  analysis,  criteria  for  selecting  control  methodologies,  and 
areas  of  application,  and  the  constraints  on  local  sponsorship.  In 
addition,  further  review  will  result  from  management  analysis  con¬ 
ducted  through  the  Union  Bay  Milfoil  Demonstration  Project  in  which 
King  County  is  participating.  (38) 

Response:  A  copy  of  the  DM  was  provided  those  specifically  request¬ 
ing  one  to  complete  review  of  the  draft  EIS,  and  an  additional  10 
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days  were  granted  for  them  to  finish  review  of  the  EIS.  Comments 
received  during  that  period  are  responded  to  in  this  comment-response 
section.  In  addition,  chapter  1  of  the  final  EIS  has  been  expanded 
to  address  in  more  detail  the  basis  for  the  benefit-cost  analysis, 
the  process  proposed  for  selection  of  control  methodologies,  the 
criteria  proposed  for  selection  of  control  areas,  and  the  system  for 
prioritization  and  funding  of  site-specific  control  programs  in 
subsequent  years.  Additionally,  a  complete  cost  and  benefit  analysis 
for  the  program  has  been  included  in  appendixes  A  and  B  of  the  final 
EIS. 


9.09.8  Comment-Response  Category  b  -  Couments  Not  Categorized. 

Comments  We  request  that  the  EIS  comment  period  be  extended  until 
14  September  1979.  (2) 

Response;  The  requested  extension  was  granted. 

Comment ;  The  Okanogan  County  Department  of  Public  Works  supports  the 
proposed  action  as  defined  in  the  draft  environmental  impact  state¬ 
ment.  It  would  appear  that  a  combination  of  chemical  and  physical 
control  measures  based  on  our  current  experience  would  be  the  most 
cost  effective  and  environmentally  acceptable  methods  available.  (3) 

Responses  Your  comments  are  noted. 

Comnent ;  What  is  the  definition  of  "navigable  waters"  (as  defined  in 
Corps  regulations)?  (5) 

Responses  Navigable  waters  of  the  United  States,  as  defined  in  Co^ps 
of  Engineers  regulations,  are  "...  those  waters  of  the  United 
States  that  are  subject  to  the  ebb  and  flow  of  the  tide  shoreward  to 
the  mean  high  water  mark  and/or  are  presently  used,  or  have  been  used 
in  the  past,  or  may  be  susceptible  to  use  to  transport  interstate  or 
foreign  commerce." 

Comment ;  We  do  not  anticipate  adverse  impacts  to  our  wastewater 
facilities  or  public  transportation  system  as  a  result  of  this  pro¬ 
posal.  (6) 

Responses  Your  comment  is  noted. 

Comment ;  According  to  the  DEIS,  the  local  agencies  would  propose 
specific  sites  and  methodologies  for  control  of  milfoil  and  submit 
those  programs  to  the  Department  of  Ecology.  An  attachment  is  pro¬ 
vided  with  this  letter  which  outlines  the  decisionmaking  strategy  and 
time  frames  for  the  completion  of  the  Union  Bay  Demonstration  Study, 
including  selection  of  a  local  sponsoring  agency  and  control  method¬ 
ology  for  Union  Bay  of  Lake  Washington.  According  to  this  draft 
schedule,  submittal  to  DOE  for  funding  under  the  COE  program  could 
occur  by  January  1980,  and  we  anticipate  this  would  allow  sufficient 
time  for  consideration  of  the  submittal  by  both  DOE  and  COE. 
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UNION  BAY  DEMONSTRATION  PROJECT 
DECISIONMAKING  STRATEGY  AND  TIME  FRAMES 
(For  the  period  July  1979  -  April  1980) 


TASK 

1.  Corps  of  Engineers  released  draft  EIS 
for  statewide  control  program. 

2.  Results  of  herbicide  literature  study  available. 

-  Medical 

-  Aquatic  environment 

3.  Comments  due  back  to  Corps. 

4.  Second  harvest  of  Union  Bay  Study. 

5.  Identify  relationships  between  management/ 
financial  alternatives  and  control  techniques. 

6.  Receive  final  assessment  of  alternative 
control  techniques. 

7.  Submit  analysis  of  alternatives  to  Water 
Quality  Committee  on  local  sponsoring  agency  and 
control  methodology. 

8.  Water  Quality  Committee  recommendation. 

9.  METRO  Council  considers  recommendation. 

10.  METRO  Council  decision. 

11.  Local  agency  accepts  lead  role  (will  need  to 
go  through  SEPA) . 

12.  Lead  agency  applies  for  Corps  funds. 

13.  Lead  agency  may  contract  for  or  buy  any  equip¬ 
ment,  supplies,  services  that  will  be  needed. 


TARGET  DATE 


July  17 

August 

August 

August  31 

Early  September 

September  15 

October  1 

October  31 
November  29 
December  6 
December  31 

January  1,  1980 
January  1980 


14.  Lead  agency  starts  any  permit  processes  necessary.  February  1980 

15.  Local  agency  action  on  milfoil.  April  1980  (6) 


Response:  Your  schedule  corresponds  with  the  scheduling  for  imple¬ 
mentation  of  our  proposed  program. 


Comment :  The  Corps  of  Engineers  is  reminded  that,  if  the  proposed 
undertaking  will  affect  properties  included  in  or  eligible  for  inclu¬ 
sion  in  the  National  Register  of  Historic  Places,  it  is  required  by 
Section  106  of  the  National  Historic  Preservation  Act  of  1966  (16 
U.S.C.  Section  470f,  as  amended,  90  Stat.  1320)  to  afford  the  Council 
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an  opportunity  to  comment  on  the  undertaking  prior  to  the  approval  of 
the  expenditure  of  any  Federal  funds  or  prior  to  the  issuance  of  any 
license.  The  Council's  regulations,  "Protection  of  Historic  and  Cul¬ 
tural  Properties"  (36  CFR  Part  800.4)  detail  the  steps  an  agency  is 
to  follow  in  requesting  Council  comment. 

Generally,  the  Council  considers  environmental  evaluations  to  be  ade¬ 
quate  when  they  contain  evidence  of  compliance  with  Section  106  of 
the  National  Historic  Preservation  Act,  as  amended.  The  environ¬ 
mental  documentation  must  demonstrate  that  either  of  the  following 
conditions  exists: 

a.  No  properties  included  in  or  chat  may  be  eligible  for  inclu¬ 
sion  in  the  National  Register  are  located  within  the  area  of  environ¬ 
mental  impact,  and  the  undertaking  will  not  affect  any  such  prop¬ 
erty.  In  making  this  determination,  the  Council  requires: 

(1)  evidence  that  the  agency  has  consulted  the  latest  edi¬ 
tion  of  the  National  Register  (Federal  Register,  6  February  1979,  and 
its  monthly  supplements);  and 

(2)  evidence  of  an  effort  to  insure  the  identification  of 
properties  eligible  for  inclusion  in  the  National  Register,  including 
evidence  of  contact  with  the  State  Historic  Preservation  Officer, 
whose  comments  should  be  included  in  the  final  environmental  state¬ 
ment  . 


b.  Properties  included  in  or  that  may  be  eligible  for  inclusion 
in  the  National  Register  are  located  within  the  area  of  environmental 
impact,  and  the  undertaking  will  or  will  not  affect  any  such  prop¬ 
erty.  In  cases  where  there  will  be  an  affect,  the  final  environ¬ 
mental  statement  should  contain  evidence  of  compliance  with  Section 
106  of  the  National  Historic  Preservation  Act  through  the  Council's 
regulations,  "Protection  of  Historic  and  Cultural  Properties."  (7) 

Response:  Although  the  proposed  program  is  statewide  in  scope,  we 
anticipate  no  adverse  impacts  to  cultural  resources.  The  nature  of 
the  work  is  such  that  any  cultural  resource  sites  would  not  be  dis¬ 
turbed.  Comments  from  the  State  Historic  Preservation  Officer  are 
included  in  this  comment-response  section. 

Comment :  Due  to  the  refusal  of  your  office  to  provide  access  to  the 
draft  EIS  and/or  earlier  versions  of  the  draft  EIS  when  requested  in 
June  1979  and  subsequent  time  and  location  constraints  on  my  part, 
these  comments  will  be  fairly  general  in  nature  and,  for  the  most 
part,  will  not  include  specific  reference  citations.  However,  a 
sample  of  citations  was  included  with  the  comments  which  I  wrote  for 
Friends  of  the  Earth  regarding  the  draft  EIS  of  the  Washington 
Department  of  Ecology  for  watermilfoil  control  in  Lake  Washington 
circa  18  April  1979.  Your  office  has  a  copy  of  those  comments  and  it 
is  requested  that  they  be  attached  to  this  letter  as  a  part  of  my 
comments  on  this  draft  EIS.  (9) 
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Response:  We  have  attached  the  letter  as  requested;  however,  we  have 
not  specifically  addressed  it  because  the  coinnents  are  in  response  to 
the  draft  environmental  impact  statement  released  by  the  State  of 
Washington. 

Comment:  In  general,  the  draft  EIS  is  inadequate  as  a  document  from 
which  to  make  an  informed  decision  regarding  the  topic  matter. 
Important  relevant  information  is  not  included  in  the  draft  EIS  and 
some  of  the  information  which  is  included  is  presented  in  such  a  way 
that  it  is  evident  the  prejudgment  has  biased  the  writing  (either 
consciously  or  unconsciously)  in  the  direction  of  favoring  previously 
stated  Corps  policy.  (9) 

Response:  We  have  included  additional  information  on  costs,  bene¬ 

fits,  monitoring,  and  the  effects  of  chemicals  in  the  final  EIS  text 
and  appendices.  We  are  not  aware  of  what  previously  stated  policy 
you  are  referring  to,  but  every  effort  has  been  made  to  present  , 
information  regarding  the  proposed  Aquatic  Plant  Management  Program 
in  an  objective  manner. 

Comment:  Title  page  -  The  names  of  the  authors  and  their  qualifica¬ 

tions  are  missing.  They  should  be  included  so  that  the  authors  may 
be  held  professionally  accountable  for  the  quality  (or  lack  of  qual¬ 
ity)  of  their  work.  (9) 

40  CFR  1502.17  requires  that  the  names  and  qualifications  of  the 
principal  authors  of  the  EIS  be  listed.  (35) 

Response:  Because  the  draft  EIS  was  prepared  and  filed  prior  to 

implementation  of  the  new  CEQ  regulations,  no  list  of  preparers  was 
required.  The  following  Seattle  District,  Corps  of  Engineers  person¬ 
nel  were  primarily  responsible  for  preparing  the  draft  EIS:  Bob  Raw- 
son  (EIS  Coordinator'),  Biologist;  Tim  Redden,  Biology  Aide;  James 
Smith,  Economist;  and  Steven  Babcock,  Recreation  Resource  Planner. 

In  addition,  analysis  of  milfoil  impacts  to  recreation  and  land  val¬ 
ues  was  done  by  Lenja  Gould,  Urban  Planner,  Northwest  American. 

Comment:  Page  i  -  Although  noise  and  air  quality  effects  are  listed 
as  adverse  consequences  of  mechanical  control  methods,  the  similar 
adverse  effects  that  would  accompany  increased  powerboat  usage  pro¬ 
jected  as  a  project  result  are  not  mentioned.  They  should  be. 
Increased  powerboat  usage  also  means  increased  pollution  due  to  the 
accompanying  waste  and  pollutant  discharges  and  increased  energy  con¬ 
sumption  for  nonessential  (i.e.,  recreational)  purposes  during  a  time 
of  national  energy  shortages.  (9) 

Response:  The  proposed  program  is  not  expected  to  increase  powerboat 

usage,  but  to  prevent  the  loss  of  present  recreational  boating  oppor¬ 
tunities  . 
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Comment:  Page  i  -  The  alternative  evaluated  purportedly  included 
other  cheaicala  such  as  "silvex."  It  is  suggested  that  confusion 
could  be  avoided,  and  it  would  be  more  technically  correct,  if  all 
chemicals  were  referred  to  by  their  chemical  names  rather  than  trade 
names  (unless  a  specific  product  is  being  endorsed).  Furthermore, 
2,4,5-TP  was  suspended  for  such  uses  by  emergency  order  of  the  U.S. 


Environmental  Protection  Agency  (EPA)  late  thia  winter  as  an 
''imminent  hazard"  to  human  health.  (9) 

Response:  Silvex  is  the  common  name  for  the  chemical 
2-  (2,4, 5-trichlorophenoxy.)  propionic  acid.  It  is  not  a  trade  name. 
Silvex  had  already  been  eliminated  from  our  program  for  environmental 
reasons  when  it  was  officially  banned  by  EPA.  Paragraph  6.01.4  of 
the  final  EIS  has  been  revised  to  indicate  its  present  status. 

Comment:  2,4-D  might  result  in  some  kill  of  root  systems;  the 
expected  kill  in  open-water  systems  is  significantly  less  than  100 
percent,  and  grow  back  could  be  expected  relatively  rapidly,  What  Is 
the  Corps’  definition  of  "complete  control?"  (9) 

Response:  It  is  not  known  what  percent  of  milfoil  roots  would  be 

killed,  but  it  is  assumed  that  because  of  its  systemic  action,  there 
will  be  more  root  kill  than  with  contact  herbicides.  The  extent  of 
root  kill  will  be  evaluated  as  part  of  the  proposed  program.  "Cr 
plete  control,"  as  used  in  the  draft  EIS,  means  the  elimination  w- 
all  milfoil  plants,  including  the  root  systems. 

Comment:  The  word  "infested"  is  utilized  to  describe  the  occurrence 
of  Eurasian  watermilfoil  growth.  This  is  a  value  laden  word  that  is 
inappropriate  for  use  in  a  technical  dociment  unless  bias  is 
intended  (9) 

Response:  To  infest  means  to  spread  in  or  over  in  a  troublesome  man¬ 
ner!  In  areas  where  milfoil  has  been  identified  as  a  problem,  we 
have  maintained  the  use  of  "infested"  in  the  final  EIS;  when  we  are 
talking  about  milfoil  growth  in  general  terms,  we  have  substituted 
the  word  "inhabited"  or  "occurred"  throughout  the  final  EIS. 

Comment:  Reference  is  made  to  Reed  (1977)  that  Eurasian  watermilfoil 
may  form  "extensive  mats  on  the  water  surface."  Whereas,  this  may  or 
may  not  occur  in  other  areas  and  it  is  certainly  less  likely  to  occur 
in  an  area  where  water  level  fluctuations  are  minor,  it  is  somewhat 
misleading  to  include  such  a  statement  without  indicating  whether  or 
not  such  a  phenomena  occurs  in  the  State  of  Washington.  Biologists 
have  noted  a  lack  of  such  mats  in  the  Seattle  area.  (9) 

Response:  Surface  matting  may  occur  from  both  rooted  plants  and 

floating  plant  fragments.  Western  Washington  may  not  be  the  optimum 
habitat  for  milfoil  but  matting  from  rooted  plants  is  known  to  occur 
in  shallow  areas.  The  matting  of  floating  milfoil  fragments  is 
common  in  the  Seattle  area. 

Comment :  Pages  1  and  2  -  It  is  stated  that  M.  exalbescens  differs 
''significantly"  from  H.  spicatum,  yet  it  is  also  stated  that  "simi¬ 
larity"  between  the  two  has  resulted  in  taxonomic  confusion.  The 
draft  EIS  fails  to  specifically  identify  what  if  any,  important  dif¬ 
ferences  there  are  between  the  two  in  terms  of  the  need  for  control 
measures  for  one  but  not  for  the  other.  (9) 
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Response:  The  classic  forms  of  M.  exalbescens  and  M.  spicatum  are 
significantly  different.  DifferTng  environmental  conditions  cause 
subtle  changes  in  species  morphology  and  the  difference  between  the 
species  can  become  almost  indistinguisable  to  the  layman.  The  main 
difference  in  Washington  State  is  that  M.  exalbescens  is  a  native 
species  in  natural  balance  in  the  aquatTc  environment  while  M. 

8 pi cat um  is  an  introduced  species  that  tends  to  upset  the  natural 
bal ance  of  the  aquatic  ecosystem  by  outcompeting  native  plant  species. 

Comment :  Page  2  -  It  is  stated  that  the  spread  of  Eurasian  water¬ 
milfoil  "is  thought"  tc  have  bean  aided  by  "aquarium  trade"  and  by 
"waterfowl  movement."  Both  of  these  methods  of  spread  are  indicative 
of  beneficial  aspects  of  Eurasian  watermilfoil  (i.e.,  the  esthetic 
beauty  of  the  plant  that  makes  it  attractive  to  aquarium  owners  and 
its  value  a9  food  for  waterfowl).  These  benefits  of  the  plant  should 
be  credited  in  the  draft  EIS  and  considered  in  relevant  decision¬ 
making.  (9) 

Response:  The  use  of  milfoil  by  waterfowl  was  noted  in  the  draft 
EIS,  paragraph  1.03. A.  The  esthetic  beauty  of  a  few  plants  In  a 
controlled  environment  such  as  an  aquarium  is  quite  different  from 
the  negative  esthetic  impacts  caused  by  uncontrolled  growth  of  mil¬ 
foil  in  Seattle  area  lakes. 

Comment :  It  would  appear  to  be  likely  that  Eurasian  watermilfoil 
occurred  in  the  Seattle  area  (and  possibly  elsewhere  in  Washington) 
considerably  prior  to  the  1974  date  indicated  in  the  draft  EIS. 
Watermilfoil-like  plants  were  noted  in  Lake  Washington  in  the  1930's 
and  Eurasian  watermilfoil  is  known  to  have  occurred  in  British  Colum¬ 
bia  prior  to  that  time.  Furthermore,  the  level  of  plant  occurrence 
in  Union  Bay  was  high  enough  by  1975  to  generate  significant  com¬ 
plaints  from  recreational  boaters.  It  is  unlikely  that  such  a  level 
of  growth  occurred  in  less  than  1  year.  Watermilfoil  is  widely  dis¬ 
tributed  in  northwest  states  and  has  been  for  some  time.  Due  to 
taxonomic  confusion,  it  cannot  be  definitively  stated  whether  or  not 
the  watermilfoil  seen  in  pa3t  accounts  is  M.  exalbescens  or 
M .  spicatum.  (9) 

Response :  We  agree  that  Eurasian  milfoil  was  probably  present  in 
Washington  lakes  for  some  period  of  time  before  it  reached  problem 
proportions.  The  exact  time  of  introduction  is  impossible  to  estab¬ 
lish  from  historical  reports  due  to  the  confusion  between  the  two 
species . 

Comment:  Watermilfoil  has  been  found  in  a  number  of  areas  besides 
those  indicated  on  figures  1,  2,  and  3  in  the  State  of  Washington. 
Failure  to  acknowledge  such  occurrence  tnay  give  rise  to  an  arti¬ 
ficially  created  impression  of  rapid  expansion  of  occurrence  which  is 
merely  the  result  of  looking  for  something  not  looked  for  before.  (9) 

Response:  Revisions  have  been  made  to  figure  3  in  the  final  EIS  to 
show  additional  areas  where  milfoil  is  known  to  occur.  Efforts  are 
made  to  verify  local  reports  of  milfoil  populations  in  new  areas. 
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Many  of  these  reports  have  resulted  in  the  identification  of  various 
native  species  and  some  have  resulted  in  additions  to  our  list  of 
affected  areas. 

Comment:  Paee  6  -  Crazing  by  snails  in  British  Columbia  is  mentioned 
by  reference  co  an  unpublished  Ministry  ot  the  Environment  document 
(Kangasniemi,  1978).  However,  the  significance  of  such  grazing  as  a 
control  method  applicable  to  Washington  is  not  dealt  with  in  the 
draft  E1S.  Why  not?  (9) 

Response:  The  memorandum  by  Kangasniemi  was  a  preliminary  observa¬ 

tion  report.  Further  study  is  needed  to  determine  what  possibilities 
exist  for  utilization  of  the  snail  for  biological  control. 

Comment:  Page  7  -  In  addition  to  the  beneficial  aspects  of  aquatic 
vegetation  listed  on  page  2  that  would  apply  to  Eurasian  watermil- 
foil,  the  draft  EIS  notes  correctly  on  page  7  that  Eurasian  watermil- 
foil  is  "an  important  food  source  for  some  species  of  overwintering 
waterfowl"  and  that  "one  clear  value  of  milfoil  growth  ...  is  that 
it  enhances  sport  fishing."  These  are  important  benefits.  (9) 

Response:  The  use  of  milfoil  by  waterfowl  was  noted  in  paragraph 

1.03.4  of  the  draft  EIS.  As  also  stated  in  the  draft  EIS,  the  value 
of  milfoil  to  fish  is  disputed.  Thompson  and  Hartwig  (1973)  and  Frye 
(1972)  reported  that  milfoil  populations  provide  shelter  for  small 
fish  to  the  extent  that  predation  is  reduced  to  a  level  that  the 
growth  of  the  predator  (game  fish)  is  stunted. 

Comment:  Page  11  -  What  is  the  basis  for  the  estimate  of  possible 

acreage  that  might  be  impacted  by  Eurasian  watermilfoil  in  the  event 
of  spread  in  the  Columbia  River  system?  (9) 

Response:  As  stated  in  the  draft  EIS,  the  parameters  used  to  estab¬ 
lish  potential  in  the  Columbia  River  were  light  penetration,  water 
quality,  and  sediment  characteristics.  A  field  team  from  the  Corps' 
Waterways  Experiment  Station  recorded  dissolved  oxygen,  pH,  tempera¬ 
ture,  and  Secchi  disk  readings  at  the  sampling  sites.  Water  samples 
were  analyzed  for  total  nitrogen,  total  phosphorous,  alkalinity,  and 
hardness.  Salinity  was  determined  for  samples  taken  near  the  mouth 
of  the  Columbia  River.  Hydrosoil  samples  were  analyzed  for  total 
carbon  and  particle  size.  This  information,  along  with  the  calcula¬ 
tion  of  the  light  compensation  point  (the  amount  of  light  required  by 
a  plant  to  fix  enough  energy  through  photosynthesis  to  balance  the 
energy  lost  through  respiration  and  thus  to  maintain  itself)  of  mil¬ 
foil  for  each  water  body,  was  used  to  estimate  the  total  area  which 
could  support  milfoil. 

Comment:  Page  11  -  It  is  stated  that  harvesting  might  increase  the 

spread  of  Eurasian  watermilfoil  by  fragmentation.  Is  spread  a  prob¬ 
lem  of  concern  in  the  Seattle  area  where  occurrence  is  already  wide 
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in  the  interconnected  system  including  Lake  Washington  by  natural 
fragmentation?  A  number  of  biologists  have  stated  that  natural  frag¬ 
mentation  exceeds  whatever  fragmentation  may  occur  by  harveating 
operations.  If  so,  this  purported  drawback  of  harvesting  would  seem 
to  be  inconsequential.  (9) 

Response:  Fragmentation  caused  by  mechanical  harvesting  would  not 
represent  a  significant  problem  in  infested  lakes  which  do  not  have  a 
direct  flow  into  uninfested  waters.  In  lakes  which  do  have  a  direct 
flow  into  uninfested  waters,  such  as  Osoyoos  Lake  on  the  upper 
Okanogan  River,  mechanical  harvesting  would  aggravate  the  downstream 
spread. 

Comment :  Page  12  -  As  indicated  on  page  12,  hand  removal  "can  be 
used  to  clear  around  private  piers"  and  in  fact  that  has  been  done 
successfully  by  Lake  Washington  shoreline  residents  with  a  minor 
expenditure  of  personal  time.  The  bulk  of  the  complaints  from  rec¬ 
reational  boaters  and  shoreline  property  owners  might,  in  fact,  be 
adequately  resolved  by  such  a  method  if  such  people  were  willing  to 
spend  a  little  time  and  energy  of  their  own  solving  their  problems 
rather  than  demanding  that  government  do  it  for  them.  Furthermore, 
the  exercise  would  be  a  healthy  side  benefit.  (9) 

Response:  Hand  removal  is  feasible  for  only  very  small  areaa  in 
shallow  water.  The  areas  around  piers  are  not  included  in  the  pro¬ 
posed  program.  Most  proposed  treatment  areas  begin  at  the  pierhead 
line  and  extend  100  feet  into  open  public  water.  These  areas  are  too 
large  and  too  deep  to  be  controlled  by  hand  removal. 

Comment :  Page  14  -  It  is  indicated  that  aerial  surveillance  would  be 
used  to  monitor  the  spread  of  Eurasian  watermilfoil .  Precisely  how 
would  this  be  done  and  has  any  such  surveillance  been  done  to  date? 

If  so,  what  were  the  results?  If  not,  why  not?  (9) 

Response:  To  date,  only  experimental  flights  by  the  Corps  of  Engi¬ 
neers,  using  various  film  types  and  filters  and  flying  at  varying 
altitudes,  have  been  done.  These  tests  are  part  of  our  ongoing 
aquatic  plant  management  research  effort  and  will  establish  the  best 
methods  to  use  for  aerial  surveillance  and  give  a  good  idea  on  what 
size  milfoil  colonies  could  be  identified  from  these  photographs. 

The  Waterways  Experiment  Station  is  evaluating  these  test  results. 
Future  annual  flights  within  the  State  of  Washington  will  make  use  of 
the  methodologies  found  to  be  most  effective  for  identifying  milfoil 
from  aerial  photographs.  Specifically,  the  areas  where  aerial  sur¬ 
veillance  will  be  maintained  include  bodies  of  water,  such  as  the 
Columbia  River  reservoirs,  that  are  subject  to  milfoil  fragment  flow 
from  infested  areas  upstream. 

Comment :  Page  15  -  It  is  correctly  noted  on  page  15  that  eradication 
programs  have  been  unsuccessful  elsewhere  and,  therefore,  "would  not 
be  attempted  here."  (9) 
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Response:  This  is  true  for  large  bodies  of  water  with  well- 
established  milfoil  populations  such  as  Lakes  Washington  and 
S asm  ami ah. 

Comment:  Waverly  Park  is  not  identified  in  the  written  text  or  on  a 
figure.  Mo  figure  is  included  for  Lake  Sammamish.  For  Seward, 
Madrona,  and  Pritchard  Parks,  no  mention  is  made  of  the  ongoing  city 
of  Seattle  program  using  bottom  screens.  Neither  are  those  parks 
identified  on  a  figure.  (9) 

The  city  of  Seattle  has  already  acted  to  utilise  bottom  screening 
techniques  for  any  aquatic  plant  problems  (such  as  water  lillies) 
that  might  exist  at  its  beaches.  Although  the  relevant  portions  of 
the  METRO  demonstration  project  have  not  yet  been  published  it  is 
known  that  bottom  screening  was  highly  satisfactory  at  those  beaches 
during  1979,  their  first  year  of  use  (Personal  communications  with 
Dr.  M.  Perkins,  University  of  Washington,  Principal  Investigator  for 
the  METRO  sponsored  study,  October  1979).  (39) 

Response:  Seward,  Madrona,  and  Pritchard  Island  Parks  are  shown  on 
figure  4  of  the  EIS.  Waverly  Park  has  been  added  to  figures  4  and  8 
and  discussed  in  paragraph  1.06.1.4  of  the  text.  Two  figures 
(figures  4A  and  12A)  have  been  included  for  Lake  Sammamish  in  the 
final  EIS.  At  the  time  of  writing,  the  Seattle  Parks  Department  did 
not  have  any  bottom  screens  in  use.  Their  program  has  been  noted  in 
paragraphs  1.04.6  and  3.05  of  the  final  EIS. 

Comment:  On  page  i  of  the  draft  EIS,  it  is  indicated  that  the  con¬ 
trol  program  proposed  would  be  for  an  area  totaling  91  acres.  Adding 
up  the  individual  figures  for  the  identified  areas  from  the  text 
(excluding  Waverly  Park  which  is  not  identified),  a  total  of  86  acres 
is  identified  as  a  maximum.  (Lake  Sammamish  State  Park  is  identified 
as  being  less  than  2  acres.)  (9) 

Response:  The  total  acreage  of  the  proposed  treatment  areas  was  an 
approximation.  As  a  result  of  public  and  agency  input  since  prepara¬ 
tion  of  the  draft  EIS,  the  total  area  proposed  for  the  contra-  pro¬ 
gram  has  been  expanded  from  approximately  91  acres  to  approximately 
100  acres. 

Comment :  Pages  39  and  40  -  Under  the  heading  of  "water  quality,"  a 
very  general  discussion  is  given  which  fails  to  present  any  relevant 
information  concerning  important  water  quality  parameters.  (9) 

Response:  The  purpose  of  the  paragraphs  on  pages  39  and  40  of  the 
draft  dlS  was  to  provide  a  brief  discussion  of  water  quality,  upland 
setting,  and  aquatic  vegetation.  This  enables  the  reader  to  obtain  a 
general  understanding  of  the  current  environmental  conditions  and 
water  use  of  the  areas  where  the  control  of  milfoil  is  proposed. 
Specific  water  quality  parameters  relevant  to  milfoil  growth  are  dis¬ 
cussed  in  paragraphs  1.03.5.2,  1.03.5.3,  and  1.03.5.5  to  1.03.5.7. 
Impacts  of  the  proposed  project  are  addressed  in  paragraphs  4.03.1  to 
4.03.10. 
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Comment:  What  other  control  measures  are  available  that  might  ade¬ 

quately  deal  with  the  problems  short  of  the  proposed  control  program 
(such  as  screening  of  water  intakes,  etc.)?  (9) 

Response:  We  have  carefully  considered  all  known  control  measures. 

A  table  sunrnar  izing  these  measures  and  related  advantages/disad¬ 
vantages  has  been  added  to  chapter  1  of  the  EIS.  Water  intake  struc¬ 
tures  are  presently  screened  to  prevent  debris  from  passing  through 
the  intake  pumps  and  to  lower  the  intake  velocity  to  reduce  fish 
loss.  These  screened  intakes  still  become  clogged  with  aquatic 
vegetation  and  require  periodic  maintenance. 

Comment:  Page  43  -  The  acknowledgement  in  the  draft  EIS  that  the 
Okanogan  Valley  "is  a  critical  deer-wintering  ground  and  is  an 
important  area  for  waterfowl"  and  other  species  would  seem  to  indi¬ 
cate  that  great  care  should  be  taken  to  protect  those  resources  from 
the  risk  of  adverse  effects  resulting  from  chemical  control  methods 
(i.e.,  the  introduction  of  toxic  substances  into  the  water  sys¬ 
tem.  (9) 

Response:  Search  of  available  literature  indicates  that  2,4-D,  the 

only  acceptable  chemical  proposed  under  the  plan  for  the  Okanogan 
area,  is  not  toxi'"  to  mammals  or  waterfowl  at  concentrations  neces¬ 
sary  for  milfoi^  control . 

Comment:  Page  46  -  Local  government  agencies  indicated  this  spring 

in  the  Seattle  area  that  "substantial  development  permits"  would  be 
required  for  the  use  of  chemical  control  methods  under  the  Shoreline 
Management  Act.  This  is  most  appropriate  in  that  one  of  the  purposes 
of  that  act  was  to  protect  environmental  quality.  (9) 

Response:  The  possible  need  for  a  substantial  development  permit  for 

•'.hemical  treatment  has  been  indicated  in  paragraph  3.03.1  of  the 

'final  EIS. 

< 

Comment:  Page  47  -  The  use  of  the  words  "opponents  of  chemical 

treatment"  to  characterize  those  persons/groups  who  appealed  the 
inappropriate  issuance  of  the  permit  by  the  DOE  to  allow  chemical 
treatment  would  seem  to  indicate  a  value  position  by  the  authors  of 
this  draft  EIS.  Whether  or  not  a  person  was  opposed  to  the  use  of 
chemicals,  the  inappropriate  nature  of  the  DOE  decision  left  con¬ 
siderable  room  for  opposition  on  other  grounds,  (9) 

Response:  No  value  position  was  intended.  The  primary  objective  of 
the  challenge  to  the  state  permit  was  to  prevent  the  chemical  treat¬ 
ment  of  milfoil  populations  in  Lake  Washington.  We  are  unaware  of 
what  the  "opposition  on  other  grounds"  refers  to.  Paragraph  3.05.2 
has  been  updated  to  include  the  results  of  the  state  legal  pro¬ 
ceedings. 

Comment :  Page  48  -  Although  "minor"  adverse  impact  of  "short  dura¬ 

tion"  are  identified  for  mechanical  harvesting,  similar  impact  which 
would  be  caused  by  chemical  treatment  are  down  played.  (9) 


Response:  Paragraphs  4.01.1  and  4,01.5  deai.  with  impacts  to  air 
quality,  noise,  and  traffic.  Chemical  treatment  would  have  leas 
impact  to  these  features  than  mechanical  control  because  the  period 
of  operating  the  equipment  would  be  much  shorter. 

Comment :  Page  53  -  It  is  indicated  that  the  selectivity  of  2,4-D 
wilf  result  only  in  kill  of  Eurasian  watermilfoil  and  stargrass. 

This  may  or  may  not  be;  however,  if  it  is  so,  how  will  this  be  "bene¬ 
ficial"  with  regard  to  other  nontarget  species?  If  nontarget  species 
take  over  where  Eurasian  watermilfoil  and  stargrass  were  growing,  the 
net  result  is  merely  a  change  of  species  of  aquatic  plant  present 
with  the  species  other  than  Eurasian  watermilfoil  still  able  to  cause 
similar  impacts  with  regard  to  recreational  boaters.  Is  it  the 
Corps'  position,  as  implied  here,  that  2,4-D  will  not  kill  M.  exal- 
bescens ?  ( 9 ) 

Response:  Milfoil  has  the  tendency  to  crowd  out  and/or  shade  out 
most  native  plant  species.  Removal  of  the  milfoil  allows  these 
species  to  expand  in  the  treated  areas. 

Milfoil  grows  to  a  density  and  height  greater  than  mo9t  native  spe¬ 
cies,  thereby  causing  adverse  impacts  to  recreational  boaters  to  a 
much  greater  degree  than  do  native  species. 

2,4-D  will  kill  Myriophyllum  excalbescens  as  well  as  M.  spicatum. 
Paragraph  4.04.5.1  has  been  revised  in  the  final  EIS. 

Comment i  Page  59  •  Eagles  have  heen  sighted  feeding  on  fish  in  Lake 
Washington  and,  therefore,  are  an  endangered  species  that  might  be 
affected  by  a  chemical  control  program.  (9) 

Response:  The  chemical  control  program  is  not  expected  to  jeopardize 
the  continued  existence  of  the  threatened  bald  eagle  should  it 
inhabit  the  Lake  Washington  area.  This  determination  is  based  on  our 
evaluation  that  the  concentration  necessary  to  control  milfoil  is 
below  the  toxicity  level  of  the  eagle's  main  food  source  (fish)  and 
of  terrestrial  species  (e.g.,  the  aag1 e)  and  the  fact  that  2,4-D  is 
not  accumulated  in  the  food  chain.  Further,  the  total  area  to  be 
treated  in  Lake  Washington  is  approximately  100  acres  compared  to  a 
total  surface  area  of  22,000  acres,  and  if  chemical  control  is  used, 
treatment  will  consist  of  only  one  application  per  year  during  the 
period  May  through  July. 

Comment :  Page  65  -•  It  should  be  noted  that  2,4-D,  2,4,5-T,  and 
'£,4,5-  TF  ar  e  all  phenoxy  herbicides  and  appea.  to  be.  both  chemically 
and  biologically  similar.  The  present  ban  on  2,4, 5-T  and  2,4,5-TP, 
due  to  their  being  "imminent  hazards"  to  human  health  and  the 
environment,  has  finally  come  about  due  to  massive  scientific  evi¬ 
dence  and  public  pressure  in  the  face  of  industry  resistance  and 
reluctant  government’  agenci^c.  The  chemical  and  biological  similari¬ 
ties  of  all  three  of  these  phenoxy  herbicides  would  be  more  than 
adequate  cause  for  not  using  2,4-D  for  prudent  and  concerned  per¬ 
sons.  (9) 
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Response:  Chemicals  of  similar  structure,  although  having  some  of 
the  same  properties,  can  have  major  differences  in  chemical  and 
biological  reactions.  Each  chemical  must  be  evaluated  separately. 

To  date,  scientific  evidence  for  2,4-D  has  not  placed  it  in  the  same 
restriction  category  as  2,4, 5-T  and  2,4,5-TP. 

Comment:  Page  67  -  The  near  total  lack  of  biological  control  is  most 
interesting  in  view  of  British  Columbia  snail  report  and  the  state¬ 
ment  on  page  67  that  such  methods  "may  be  the  most  economical  and  the 
least  (environmentally)  disruptive"  in  the  future.  (9) 

Response:  As  stated  in  a  previous  response,  further  study  of  the 
preiTsTnary  observation  report  is  needed  to  determine  the  applica¬ 
bility  of  the  British  Colombia  snail  as  a  biological  control  of  mil¬ 
foil.  Other  possible  biological  controls  are  being  researched,  but 
none  has  been  approved  for  use  at  this  time.  State  law  prohibits  the 
use  of  the  white  amur  fish. 

C eminent :  Page  62  -  The  question  of  illegal  actions  on  the  part  of 
shoreline  property  owner®  is  more  a  commentary  on  the  lack  of 
enforcement  of  environmental  laws  than  anything  else.  Furthermore, 
it  reflects  miseducation  of  those  property  owners  by  the  Corps  and 
recreational  boaters  in  an  attempt  to  pursue  agency  policy.  (9) 

There  is  raised  in  the  draft  EIS  the  threat  that  herbicides  might  be 
used  clandestinely  if  not  approved.  The  possibility  always  exists 
that  someone  will  do  something  illegal  or  dangerous  because  he  has 
not  had  immediate  satisfaction.  We  cannot  accept  that  as  justifica¬ 
tion  for  taking  such  an  action.  We  suggest  that  the  Corps  point  out, 
jointly  with  this  threat,  the  risk  that  ouch  action  involves,  as  well 
as  the  reminder  that  there  ARE  alternatives  to  herbicides.  (29) 

We  were  surprised  that  both  the  Corps  in  its  draft  EIS,  and  its  local 
sponsor,  the  DOE,  should  mention  possible  illegal  use  of  chemicals  by 
private  property  owners  as  a  rationale  for  instigating  a  chemical 
control  program.  Personal  abuse  of  the  law  is  the  worst  possible 
treatment.  Vigilante  dumping  of  chemicals  is  not  a  question  of  civil 
disobedience.  It  is  simply  breaking  the  law.  In  the  future,  both 
the  Corps  and  the  DOE  should  take  the  strongest  possible  stance 
against  this  practice.  (32) 

Response:  The  information  in  the  draft  EIS  was  included  not  to 
condone  or  to  encourage  illegal  actions  related  to  unregulated  use  of 
either  chemical  or  mechanical  treatment  methods,  but  to  fully  present 
all  real  aspects  of  the  no  action  alternative. 

Comment :  Page  70  -  It  is  noted  on  page  70  that  chemical  control  will 
result  in  long  lasting  impacts  on  water  quality  due  to  the  chemicals 
used,  and  may  result  in  accumulation  of  residues  in  the  sediments. 
There  impacts  were  ignored  by  the  draft  EIS  in  foregoing  sec- 


Response:  The  draft  EIS  states  there  will  be  longer  lasting  inpacts 
on  water  quality.  This  statement  is  a  comparison  oF  chemical  control 
impacts  on  water  quality  to  those  caused  by  nechanical  harvesting. 
Impacts  to  water  quality  caused  by  chemical  treatment  are  also  dis¬ 
cussed  in  paragraph  4.03.5  of  the  final  EIS. 

Comment:  The  EPA  cannot  and  likely  has  not  stated  that  "2,4-D  is  not 
immininently  hazardous  to  the  environment"  because  the  EPA  hasn't 
done  its  evaluation  yet  and  doesn't  knew.  The  EPA  has  taken  the  pas¬ 
sive  tack  of  simply  not  stating  that  it  is  an  "imminent  hazard."  (9) 

Response:  The  Deputy  Assistant  Administrator  for  Pesticide  Programs , 
ip A,  Washington,  D.  C.,  in  a  letter  dated  2  Nay  1978,  to  the  Honorable 
James  A,  Nielsen,  Minister  of  the  Environment,  Province  of  British 
Columbia,  stated,  "At  this  point,  EPA  has  no  intent  to  issue  a  ban  on 
the  further  use  of  2,4-D.  An  inmediate  ban  would  only  be  issued  in 
the  event  that  there  was  evidence  that  continued  use  of  the  chemical 
during  the  necessary  review  period  would  be  imminently  hazardous  to 
the  environment.  This  does  not  appear  to  be  the  case  here." 

Comment :  Page  72  -  The  "public  participation"  program  to  date 
appears  to  be  more  designed  to  generate  support  for  Corps  policy  than 
to  allow  for  meaningful  participation  by  all  affected  and  interested 
citizens.  Although  I  requested  a  response  to  the  input  which  I 
attempted  to  provide  via  the  "public  information  pamphlet"  question 
section,  none  was  ever  received.  (9) 

Response:  The  emphasis  of  our  public  participation  program  has  been 
to  inform  the  public  of  the  problem,  explain  our  proposal,  and 
solicit  public  input.  All  comments  received  in  response  to  the 
public  information  pamphlet  and  the  questionnaire  were  addressed  ir 
our  public  brochure  which  was  mailed  in  August  1979  and  dirtributed 
at  the  public  meetings  in  September  1979. 

Corment :  All  control  methods  would,  to  some  degree,  require 
TrretrTevable  commitment  of  petroleum  resources.  This  would  be 
another  adverse  effect.  No  comparable  figures  are  given  in  the  draft 
EIS;  however,  the  use  of  chemicals  requires  consumption  of  such 
resources  in  both  manufacture  and  application,  wheraa  mechanical 
control  utilizes  them  only  in  treatment  (in  terms  of  continuing 
commitment).  (9) 

Response:  The  use  of  fuel  during  treatment  is  discussed  in  chapter  8 
of  the  final  EIS.  Paragraph  8.01.2  has  been  revised  in  the  final  EIS 
to  include  the  use  of  petroleum  during  the  manufacturing  of  the 
herbicides . 

Comment :  Pages  B-4  and  B-5  -  Were  no  answers  received  to  these  let¬ 
ters?  (9) 

Response:  No  reply  was  received  to  our  30  January  1979  letter  to  the 
mi  ce  of  Archeology  and  Historic  Preservation  shown  on  pago  B-4. 

That  office  did  comment  mi  the  draft  EIS.  A  copy  of  their  letter  is 
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contained  in  appendix  C.  No  response  was  received  to  our  15  June 
1978  letter  to  the  Soil  Conservation  Service  (page  B-5) . 

Comment :  Pages  B-15  through  B-36  -  There  are  a  number  of  pertinent 
comments  in  the  letters  of  coordination  from  the  Washington  Depart¬ 
ment  of  Fisheries,  U.S.  Fish  and  Wildlife  Service,  and  National 
Narine  Fisheries  Service  that  the  Corps  seems  to  have  disregarded  in 
the  draft  E1S.  Included  iu  those  letters,  but  not  in  the  text  of  the 
draft  EIS,  are  identification  of  important  wetlands  areas  in  Lake 
Washington  (which  are  nearly  identical  to  the  proposed  treatment 
areas  as  per  page  B-27),  a  call  for  bioassays  of  various  life  stages 
for  important  native  species  like  salmon,  notice  that  the  toxicity 
data  for  fish  such  as  the  information  in  table  2  of  appendix  A  of  the 
draft  EIS  is  unacceptable  and  inadequate  (by  all  three  agencies),  and 
the  need  for  timing  restrictions  to  protect  salmon.  (9) 

Response:  The  locations  of  wetlands  and  salmon  migration  routes  and 
spawning  areas  have  been  added  to  figures  5  through  12A  of  the  final 
EIS.  Any  chemical  treatment  operations  will  be  coordinated  with 
fishery  agencies  and  timed  to  protect  peak  migration  and  spawning 
periods.  All  readily  available  toxicity  data  for  fish  have  been 
included  in  table  2  of  appendix  A.  No  specific  bioassays  are  planned 
for  the  management  program;  however,  as  new  toxicity  data  are  devel¬ 
oped  in  future  years  by  other  private  and  public  organizations,  this 
information  woulu  be  used  in  our  annual  program  supplements. 


Comment:  Page  1^  Paragraph  2,  "The  primary  control  methods  would  be 
chemical  harvesting  and  2, 4-D  application.  -  Endothall  is  mentioned 
under  u other  treatments.'*  This  is  very  surprising,  since,  in  the 
past  in  other  areas  of  the  United  States  as  well  as  in  the  northwest, 


endothall  was  considered  the  preferred  material  for  the  control  of 
milfoil  based  on  its  activity,  amount  of  toxicology  information,  fate 


in  the  environment,  etc.,  as  well  as  economics. 


Page  13,  Section  1.04.5.2  -  It  is  incorrect  that  endothall  "does  not 
affect  plant  roots."  Endothall  is  not  translocated  to  plant  roots 
but,  indirectly,  roots  are  affected,  and  there  is  no  evidence  that 
regrowth  of  a  plant  treated  with  endothall  will  occur  sooner  than 
those  treated  with  2, 4-D. 


"  •  •  ;  would  kill  many  native  species.  .  .  ."  -  No  chemical  is 
selective  to  milfoil  only.  Among  12  plant  species  mentioned  on  page 
40  under  section  2.02,7.1  occurring  in  Lake  Washington,  endothall 
will  control  only  four  species. 

" _ .  .  .  would  kill  many  terrestrial  species,  .  .  .  "  -  At  concen¬ 
trations  of  approximately  i  ppm  of  endothall  at  the  time  of  treatment 
(which  would  decrease  to  a  fraction  of  a  ppm  within  a  day  or  two), 
endothall  will  not  affect  terrestrial  plants. 

Page  16,  Section  1.05.1  Through  Section  1.06.3  (Pages  24  Through 
30)  -  Endothall  is  mentioned  as  possible  treatment  in  only  three 
areas.  The  same  pertains  to  proposed  treatments  in  other  areas. 
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Page  47,  Section  3.05.2  -  After  the  5-day  hearing,  the  State  Pol¬ 
lution  control  Hearing  Board  affirmed  previous  DOE  decision  to  allow 
the  use  of  Aquathol  "K"  Aquatic  Herbicide  in  Lake  Washington. 

Page  53,  Section  4.0&.5.2  -  It  is  true  that  weeds  mentioned  herewith 
maybe  killed  by  the  use  of  endothall.  However,  only  a  few  of  these 
occur  in  Lake  Washington.  Besides  that,  there  are  others  which  will 
not  be  affected  (Slodea,  Chara,  Juncas,  Nuphar .  Nvmphaca,  Typha,  and 
Nitella). 

Present  Aquathol  K  label  restrictions  do  state  that  treated  water 
cannot  be  used  for  irrigation  within  7  days  of  treatment.  However, 
this  restriction  was  based  on  insufficient  amount  of  data  in  support 
of  registration  of  Aquathol  K  a  number  of  years  ago.  based  on  data 
collected  since  that  time,  a  label  now  pending  in  Washington,  D.C., 
waiting  for  their  registration,  does  not  have  any  restrictions 
regarding  use  of  treated  water  on  crops,  for  domestic  purposes,  for 
drinking,  etc.  The  reason  we  are  mentioning  this  is  that,  hopefully 
by  the  time  of  additional  treatments,  a  new  label  will  be  issued. 

Page  55,  Section  4.05.2  -  See  previously  made  comments. 

Page  60,  Section  4.15  -  In  accordance  with  our  comments  under  sec¬ 
tion  A. 04.5.2,  proposed  label  will  not  bear  any  restrictions  regard¬ 
ing  fishing  and  swimming. 

Page  62,  Section  5.05  -  Based  on  many  years  of  experience  with  endo¬ 
thall  as  well  as  other  chemicals,  if  properly  used,  kill  of  fish  will 
not  result;  especially  since  total  body  of  water  is  not  treated. 

Page  70,  Section  7.01.2  -  Chemical  control  of  aquatic  weeds.  Endo¬ 
thall  does  not  have  any  long  lasting  impact  on  water  quality  due  to 
persistence  of  chemical,  since  it  lasts  only  for  a  couple  of  days  in 
insignificant  amounts.  Also,  it  will  not  impact  the  long-term 
productivity  of  the  water  body,  since  chemical  residues  do  not 
accumulate  in  the  sediment. 

Page  A-7  -  LC5Q3  referred  to  endothall  acid  which  is  not  correct. 
Toxicity  information  pertains  to  potassium  or  sodium  salts  of  endo¬ 
thall. 

Page  B-5  -  Pimental,  D.,  1971.  This  report  is  a  poorly  done  EPA 
summary,  is  not  complete,  and  it  can  be  misleading. 

In  general,  we  believe  that  the  Corps  of  engineers  does  not  give 
enoucjh  consideration  to  use  of  endothall.  It  is  equally  as  effective 
as  2,4-D  for  the  control  of  milfoil  and,  at  the  same  time,  consider¬ 
ably  more  favorable  infcrmatior  is  available  pertaining  to  toxicity, 
especially  long  terr,  as  well  ae>  impact  on  the  environment.  This  was 
very  evident  during  above-mentioned  hearings  by  the  State  Pollution 
Control  Board  Hearing.  The  same  pertains  to  toxicity  to  fish  and 
wildlife.  (11) 
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Response:  The  information  in  the  draft  EIS  concerning  the  various 
chemical  alternatives  was  obtained  from  the  commercial  labels  and 
readily  available  scientific  literature.  Our  recommendations  vere 
based  on  this  information. 

Our  program  does  include  provision  for  evaluation  of  the  effective¬ 
ness  of  the  treatment  methods  being  used.  Also,  our  Waterways 
Experiment  Station  will  be  doing  experimental  treatment  on  different 
control  methods,  including  endothall,  as  part  of  their  research  pro¬ 
gram.  The  results  of  our  program  evaluation  and  the  experimental 
research  will  be  reflected  in  the  treatment  methods  proposed  for  use 
in  future  years. 

Paragraph  4.04.5.2  concerning  the  effects  of  endothall  on  upland 
vegetation  has  been  revised  in  the  final  EIS. 

Comment :  Are  the  conclusions  of  this  study  and  of  the  DEIS's  anal- 
ysis  of  no  action  impacts  widely  accepted?  Specifically,  how  con¬ 
tested  is  the  conclusion  that  without  a  control  program  milfoil  would 
spread  to  a  maximum  within  probably  5  years  (see  p.  68)?  (13) 

Response:  We  have  received  no  specific  comments  concerning  the 
5-year  projection  for  Lakes  Washington,  Sammamish,  and  Union.  We 
believe  that  the  Seattle  area  is  less  than  the  optimum  environment 
for  milfoil.  We  do  expect  that  there  will  be  years  of  heavy  growth, 
as  well  as  years  of  lighter  growth,  due  to  variations  in  climate  con¬ 
ditions.  A  few  successive  years  of  good  conditions  could  cause  a 
large  expansion  of  the  range  and  the  density  of  milfoil  in  this  area. 

Comment:  The  draft  EIS  outlines  the  proposed  treatment  areas  for 
1980.  Since  none  of  the  possible  control  methods  would  completely 
eradicate  milfoil  and  some  of  the  proposed  methods  (e.g.,  mechanical 
harvesting)  do  not  even  kill  milfoil,  is  it  anticipated  that  the 
areas  treated  in  1980  would  need  to  be  treated  indefinitely  over 
subsequent  years?  Does  the  aquatic  plant  management  program  have  a 
specific  time  frame?  If  mechanical  harvesting  or  chemical  control 
occurs  for  1  year  only,  for  how  long  would  the  different  treatments 
be  effective;  how  much  would  the  milfoil  population  of  the  year  fol¬ 
lowing  treatment  be  reduced  from  pretreatment  level?  The  EIS  should 
discuss  these  questions  as  part  of  the  general  project  descrip¬ 
tion.  (13) 

Response:  The  proposed  treatments  on  Lakes  Washington,  Sammamish, 
and  Union  will  be  maintenance  level  operations,  with  repeated  treat¬ 
ments  necessary  because  of  regrowth  from  the  root  stock  and  from 
fragmentation.  The  program  operations  could  increase  or  decrease, 
depending  on  the  extent  of  milfoil  growth  in  any  one  treatment  year. 
The  general  assumption  is  that  chemical  treatment  would  have  to  be 
done  once  a  year  and  mechanical  harvesting  would  have  to  be  done 
twice  a  year.  Repeated  treatments  could  put  enough  stress  on  the 
plant  population  to  eventually  require  fewer  treatments.  The  program 
described  in  this  final  EIS  is  for  Fiscal  Year  (FY)  1980  (1  October 
1979  through  30  September  1980)  only.  Beyond  FY  1980,  if  milfoil 
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growth  declines,  the  program  would  taper  off.  If  the  problem 
increases,  the  program  could  be  expanded  through  the  coordinated 
efforts  of  local  and  state  governments  and  the  Corps  of  Engineers. 
Accordingly,  local  governments,  with  the  Department  of  Ecology,  will 
develop  an  annual  statewide  work  plan  for  submittal  to  the  Corps  of 
Engineers.  The  Corps  will  prepare  an  annual  letter  report  to  be  used 
for  submitting  budgetary  requests,  and  for  requesting  approval  from 
the  Office  of  the  Chief  of  Engineers  for  changes  in  the  program.  The 
contract  between  the  Corps  of  Engineers  and  Department  of  Ecology 
would  be  awarded  for  a  maximum  period  of  12  months.  If  the  option- 
to-extend  clause  in  the  contract  is  exercised  by  the  Corps,  the 
contract  may  be  extended  annually  for  a  total  duration  not  exceeding 
3  years,  after  which  a  new  contract  will  be  necessary  to  continue  the 
program. 

Comment :  If  the  public  awareness  program  is  implemented,  the  public 
should  be  informed  of  the  hazards  of  unregulated  herbicide  use  as 
well  as  of  the  problems  of  milfoil  itself.  As  Charles  Chambers 
points  out  (p.  B-19),  "...  perhaps  the  greatest  threat  to  fish  and 
wildlife  from  milfoil  is  the  uncontrolled  citizen  use  of  herbi¬ 
cides  .  .  .  ."  (13) 

Response:  We  agree  that  uncontrolled  chemical  treatment  could  cause 
serious  problems.  Nothing  is  presently  included  in  our  public 
information  program  on  this  subject,  but  could  be  added  if  the 
Washington  State  Department  of  Agriculture,  who  has  the  respon¬ 
sibility  for  regulating  herbicide  use,  detects  the  need. 

Comment:  The  impacts  of  chemical  control  (particularly  of  2,4-D  con¬ 
trol)  heed  to  be  further  explored.  To  date,  is  there  any  data  on  the 
effects  of  2,4-D  on  the  juvenile  stages  of  fish  and  other  wildlife? 
(Juveniles  may  be  much  more  susceptible  than  adults.)  What  age  dis¬ 
tribution  of  test  animals  was  used  to  generate  the  data  in  tables  1 
and  2  (appendix  A)?  (13) 

Response:  There  is  very  little  information  available  concerning  the 
impacts  of  2,4-D  to  juvenile  stages  of  fish.  The  age  distributions 
of  the  test  animals  included  in  tables  1  and  2  of  appendix  A  (now 
tables  2  and  3  in  appendix  C)  are  unknown. 

Comment :  A  description  should  be  made  of  local  water  supplies  and 
the  distance  of  any  intake  structures  to  the  proposed  management 
areas.  Possible  effects  upon  intake  quality  and  any  ground-water 
recharge  areas  in  the  project  lakes  should  be  carefully 
addressed.  (14) 

Response:  Because  of  the  statewide  nature  of  our  proposed  program, 
it  is  not  possible  to  indicate  all  water  supply  intake  structures. 
Intakes  will  be  identified  by  the  contractor  prior  to  any  chemical 
treatment,  and  monitoring  will  be  accomplished  and  treatment  restric¬ 
tions  implemented  to  insure  the  safety  of  water  users.  Because  of 
the  nature  of  the  proposed  chemicals,  we  anticipate  no  problems 
associated  with  ground-water  recharge. 
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Comment ;  It  has  been  our  experience  that  aquatic  vegetation  can  both 
improve  and  degrade  water  quality.  Water  quality  can  be  improved 
from  the  uptake  of  nutrients  by  aquatic  vegetation.  According  to  the 
EIS,  the  project  lakes  are  affected  by?  sewage  overflows,  municipal 
sanitary  wastes,  other  point  discharges,  land  managment  practices, 
and  septic  tank  leachate  from  extensive  shore  property  development. 

It  appears  that  the  high  nutrient  concentrations  from  these  pollution 
sources  are  partly  responsible  for  supporting  the  "lush  populations 
of  aquatic  vegetation,"  including  milfoil.  The  water  quality 
benefits— such  as  providing  a  nutrient  sink— of  these  aquatic  plant 
populations  should  be  noted.  In  addition,  the  benefits  of  milfoil 
and  other  aquatic  plants  in  preventing  shore  erosion  by  providing  a 
wave  buffer  should  be  addressed.  (14) 

Response:  The  value  of  aquatic  vegetation,  including  the  removal  of 
nutrients  from  the  water,  is  discussed  in  paragraph  1.03.2  of  the 
final  EIS.  The  prevention  of  shore  erosion  has  been  added  to  that 
paragraph . 

Comment :  The  decomposition  of  large  populations  of  milfoil  or  any 
aquatic  vegetation  may  also  degrade  water  quality.  The  EIS  indicates 
that  milfoil  adversely  affects  dissolved  oxygen  concentrations, 
reduces  benthic  invertebrates  and  possibly  causes  fish  kills.  Have 
any  fish  kills  ever  been  reported  that  were  caused  by  milfoil,  its 
nighttime  respiration,  or  its  natural  decomposition?  According  to 
the  EIS,  the  Fish  and  Wildlife  Service  has  not  been  able  to  document 
any  adverse  effects  of  milfoil  on  either  fish  or  wildlife.  Instead, 
there  is  more  concern  with  the  threat  that  the  control  chemicals  may 
have  upon  fish  and  wildlife.  Casoron  treatments — though  probably 
uncontrolled — have  already  resulted  in  one  reported  fish  kill  in  Lake 
Washington.  (14) 

Response:  No  reports  of  fish  kills  in  Washington  State  have  been 
attributed  to  the  growth  of  milfoil  at  thi"  time,  but  the  possibility 
exists  in  warm,  shallow  water  areas  from  depletion  of  dissolved  oxy¬ 
gen  due  to  decomposition  of  milfoil.  We  are  concerned  with  the 
effects  of  uncontrolled  milfoil  treatment  methods.  The  fish  kill  in 
Lake  Washington  in  1978,  which  was  initially  attributed  to  an  illegal 
application  of  Casoron,  was  found  to  have  been  unrelated,  resulting 
instead  from  a  fungal  infection. 

Comment :  The  effects  that  powerboats  have  had  in  fragmenting  and 
spreading  milfoil  should  also  be  discussed.  (14) 

Response:  A  discussion  of  this  aspect  is  included  in  paragraph 
1.03.1  of  the  final  EIS. 

Comment :  We  believe  the  EIS  should  discuss  the  extent  to  which  mil- 
foil  infestation  has  increased  mosquito  populations  in  the  project 
areas.  Furthermore,  the  significance  of  the  problems  associated  with 
mosquito  breeding  in  the  lush  stands  of  aquatic  vegetation  should  be 
addressed.  Considering  the  percentage  of  the  infested  lake  areas  to 
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be  treated,  any  benefit  from  the  reduction  of  potential  moaquito 
breeding  areaa  should  be  placed  into  proper  perspective.  (14) 

Response;  Public  input  has  indicated  an  increase  in  mosquito  popu- 
rations  since  the  establishment  of  large  milfoil  populations  in  the 
Seattle  area.  This  increase  has  not  been  quantified  and,  so  far,  no 
outbreaks  of  mosquit o-borne  diseases  have  been  reported.  The 
program-related  reduction  of  mosquito  breeding  area  would  be  pro** 
portional  to  the  percentage  of  the  infested  area  treated  and  the 
effectiveness  of  the  treatment  method.  Paragraph  4.08.1  has  been 
expanded  to  discuss  this  potential  beneficial  impact  of  the  manage¬ 
ment  program. 

Comment:  We  have  reviewed  your  draft  environmental  impact  statement 
and  find  there  are  no  historic/ archaeological  properties  on  the  State 
or  National  Register  of  Historic  Places,  or  the  Washington  State 
Inventory  of  Historic  Places,  that  will  be  impacted  by  the  project. 

In  the  event  that  activities  are  proposed  which  may  affect  known  or 
unknown  archaeological  resources ,  please  notify  the  Office  of  Archae¬ 
ology  and  Historic  Preservation  in  Olympia.  (16) 

Response;  Your  review  is  appreciated.  Your  office  will  be  notified 
should  it  be  found  that  the  activities  proposed  affect  known  or 
unknown  archaeological  resources. 

Consent:  Any  comparison  of  costs  between  alternative  control  methods 
should  be  done  on  an  annual  basis.  For  example,  if  chemical  treat¬ 
ment  is  necessary  each  year  and  bottom  shading  is  effective  for 
several  years,  or  a  portion  of  its  costs  counts  toward  more  than  1 
year,  then  this  must  be  taken  into  account  in  the  cost  comparisons. 
Further,  because  2,4-D  is  reported  to  also  kill  roots,  a  study  should 
be  initiated  to  determine  if  such  treatment  extends  the  control  period 
and  eliminates  the  necessity  of  annual  or  semiannual  harvesting.  A 
determination  of  this  type  could  alter  the  cost/benefit  analysis  if 
calculated  on  an  annual  basis.  (18) 

Response:  The  effectiveness  of  the  various  treatment  methods  would  be 
studied  as  part  of  our  program  evaluation.  Root  bill  and  selectivity 
of  the  chemicals  and  the  need  for  retreatment  for  all  alternatives 
would  be  evaluated.  The  program  covers  only  one  year  so  the  capital 
cos t  of  bottom  screens  must  be  included  in  the  first  year  cost  per 
acre  (bottom  screening  is  no  longer  available  on  a  rental  basis  in 
the  Seattle  area).  It  is  noted  in  paragraph  1.04.6  of  the  final  EIS 
that  the  costs  for  bottom  screening  beyond  the  first  year  would  be 
based  on  maintenance  only  for  the  remaining  life  of  the  screen. 

Comment;  We  suggest  that  the  Corps  of  Engineers  consider  adding  a 
patrol  in  the  Lake  Washington  system  to  pick  up  the  large  masses  of 
free  floating  milfoil  which  clutter  the  docks  and  moorages.  We 
believe  that  such  a  patrol,  with  an  adequate  pickup  vessel,  should 
help  reduce  the  rate  of  infestation.  (18) 
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Response :  Because  of  the  large  number  of  fragments  in  the  Lake  Wash¬ 
ington  system,  removal  of  the  larger  floating  mats  would  not  signifi¬ 
cantly  affect  the  rate  of  infestation. 

Comment :  Section  3.04  mentions  that  the  proposal  is  in  compliance 
with  local  land-use  policies.  The  Final  EIS  should  substantiate  this 
statement  with  regard  to  agreements  with  local  agencies  concerning 
their  land-use  policies.  It  would  seem  difficult  to  determine  any 
compliance  with  some  land-use  policies  when  the  areas  and  methods  for 
treatment  have  not  yet  been  finalized.  (18) 

Response:  Because  of  the  necessity  of  local  government  approval  and, 
Tor  many  cases,  local  cost  sharing,  compliance  with  local  land-use 
policies  woul d  be  required  prior  to  program  implementation.  Permits 
may  be  necessary  and  would  be  obtained  as  required.  The  last  sentence 
in  paragraph  3.04  has  been  deleted  in  the  final  EIS. 

Comment :  Page  B-10  of  the  appendixes  mentions  the  use  of  copper  sul¬ 
fate,  but  the  draft  EIS  does  not  include  it  in  the  chemical  control 
methods.  The  final  EIS  should  explain  why  copper  sulfate  was  not 
included  in  the  methods  for  chemical  control.  (18) 


Response :  The  copper  sulfate  herbicides  are  not  labeled  for  use  in 
milfoil  control.  They  were  Included  by  the  State  Department  of 
Agriculture  on  the  total  list  of  herbicides  approved  for  use  in 
Washington  waters. 

Comment :  The  DEIS  refers  to  two  existing  milfoil  treatment  programs 
in  Washington;  Lake  Washington  (Ref.  Para.  3.05.2);  Osoyoos  Lake 
(Ref.  Para.  2.03.7.2).  The  success  and  impact  of  these  programs 
should  be  described  more  fully  in  the  final  EIS.  (20) 

Response :  The  treatment  program  discussed  in  paragraph  3.05.2  has 
been  updated  in  the  final  EIS.  The  discussion  of  the  treatment 
mentioned  briefly  in  paragraph  2.03.7.2  has  been  updated  in  para¬ 
graph  3.05.2  of  the  final  EIS.  The  evaluation  of  these  treatments 
has  not  been  completed  at  this  time. 


Comment:  We  suggest  the  final  EIS  contain  more  detail  about  program 
administration,  to  allow  the  reader  a  greater  understanding  of  how 
areas  will  be  selected  for  treatment.  The  information  on  page  15 
could  be  expanded  to  indicate  who  determines  whether  an  area  meets 
the  listed  criteria,  how  areas  are  prioritized  for  treatment,  and 
whether  the  state  can  assume  funding  for  high  priority  areas  not 
funded  locally.  We  believe  a  truly  comprehensive  statewide  program 
requires  the  state  to  take  a  strong  management  role  rather  than 
simply  responding  to  local  requests.  This  is  especially  important 
for  the  prevention  program.  (20) 


Response :  Paragraph  1.12  of  the  final  EIS  explains  the  priorities  of 
the  management  program.  Paragraph  1.13  of  the  final  EIS  includes 
more  detail  about  program  administration. 
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Comment:  We  suggest  the  third  criterion  on  page  15,  dealing  with 

envi  rorunental  impact,  be  made  more  specific.  Environmentally  sen¬ 
sitive  locations,  as  identified  for  example  by  the  State  Departments 
of  Fish  ot  Game,  should  probably  not  be  treated.  We  also  suggest 
aoding  a  criterion  that  treatment  in  the  proposed  area  is  expected  to 
be  effective.  (20) 

Response:  Because  of  the  wide  range  of  possible  environmental  con¬ 
ditions,  the  criterion  concerning  impacts  must  be  general  in  nature. 
Specific  concerns  of  the  State  Departments  of  Fish  and  Game  have  been 
addressed.  All  treatment  methods  proposed  are  known  to  be  effective 
against  milfoil.  Our  program  evaluation  will  establish  comparative 
effectiveness  of  the  alternative  control  methods. 

Comment:  The  statement  on  page  6  (1.03.4)  concerning  adverse  impacts 
of  watermilfoil  on  waterfowl  is  not  consistent  with  information  on 
page  R-19  from  the  U.S.  Fish  and  Wildlife  Service  referring  to  Brit¬ 
ish  Columbia  studies.  (20) 

Response:  The  impact  of  milfoil  upon  waterfcwl  is  subject  to  debate. 
As  stated  in  paragraph  1.03.4  of  the  final  EIS,  milfoil  growth  does 
result  in  a  decrease  of  traditional  waterfowl  food  sources.  Stevenson 
and  Confer  (1978)  reported  that  some  species  were  able  to  adapt  to  a 
decrease  n  food  sources,  while  others  left  the  area. 

Comment:  On  page  31,  there  is  a  general  description  of  the  "Preven¬ 
tion  Program,’’  but  there  is  no  indication  as  to  the  extent  of  state 
or  local  involvement  expected  by  the  Corps  in  "Aerial  Surveillance 
and  Regulatory  Inspections."  What  is  meant  by  "Regulatory  Inspec¬ 
tions"  and  who  (state,  local,  or  USCE)  is  expected  to  perform  them? 

A  description  of  the  procedures  involved  in  developing  a  cost-sharing 
aquatic  plant  management  program  with  the  Corps,  along  with  a  PERT 
diagram  of  all  significant  activities  and  che  responsible  agency, 
would  be  especially  helpful.  (21) 

Response:  Every  year,  the  Corps  of  Engines •  akes  aerial  photo¬ 

graphs  of  the  state's  navigable  waters  as  part  of  the  permit  regula¬ 
tory  program.  These  aerial  flights  are  completely  separate  from  the 
aerial  surveillance  proposed  for  the  Aquatic  Plant  Management  Pro¬ 
gram,  but  could  be  done  at  the  same  time  to  minimize  expenses.  The 
Corps  could  do  the  flights,  but  the  cost  would  be  subject  to  matching 
funds  from  the  state.  A  cooperative  agreement  between  the  Corps  and 
the  State  Department  of  Ecology  would  establish  the  cost-share  pro¬ 
gram.  Further,  the  Department  of  Ecology  has  the  option  of  either 
doing  the  work  themselves  or  having  local  government  do  it  through 
established  agreements. 

Comment:  The  first  two  species  of  aquatic  plants  mentioned  under 

paragraph  2.02.7.1  on  page  40  should  be  capitalized  since  they  recog¬ 
nize  the  name  of  the  person  who  originally  keyed  the  plant  (i.e., 
Potomogeton  Berchtoldil  and  P.  Richardsonii) .  (21) 
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Rm ponse;  According  to  th«  International  Cod*  of  Botanical  Momen- 
datura  (Articla  73?) ,  published  in  1961,  in  tha  interact  of  atan- 
dardisation,  species  named  after  people  chould  not  ba  capitalised. 

Consent;  On  page  68,  under  "Mo  Action,"  statements  such  as  "Obstruc 
tion  to  navigation  and  recreational  use  would  progressively  increase 
.  .  .  ."  Use  of  terms  such  as  "would  possibly"  may  be  more  appro¬ 
priate  since  the  impact  of  no  action  is  not  all  that  certain.  There 
have  been  cases  where  milfoil  infestations  have  actually  decreased 
when  left  alone.  (21) 

Response:  Agreed;  paragraph  6.02.1.3  has  been  revised  in  the  final 

Its. 

Comment :  Or.'  page  14,  under  paragraph  1.04.10,  it  states  that  "Bach 
barrier  is  only  80  to  90  percent  effective  in  stopping  milfoil  frag¬ 
ments  .  .  .  ."  The  effectiveness  of  a  mechanical  barrier  has  never 
really  been  determined;  therefore,  it  would  be  more  technically  accu 
rate  to  simply  say  that  "A  barrier  is  not  100  percent  effective  in 
capturing  all  milfoil  fragments."  (21) 

Response;  Fragment  barriers  have  been  used  for  several  years  in 
British  Colimbia .  The  estimate  of  effectiveness  comes  from  their 
Ministry  of  the  Environment  and  is  the  best  information  available  at 
this  time.  Evaluation  of  the  barrier  structure  was  done  by  our 
Waterways  Experiment  Statioa  but  their  report  is  not  yet  complete. 

Comment;  What  is  meant  by  the  application  of  minimun  levels  for 
chemical  control?  We  would  also  appreciate  learning  the  concentra¬ 
tion  of  2,4-D  BEE  throughout  the  water  colunn  over  time.  (23) 

Response;  The  minimum  levels  for  chemical  control  are  the  lowest 
concentrations  of  the  herbicide  required  to  effect  control.  Table  1 
of  appendix  C  of  the  final  EIS  gives  some  information,  on  2,4-D  con¬ 
centrations  and  their  persistence  in  the  water. 

Comment :  The  Corps  of  Engineers  is  to  be  commended  on  the  excellent 
figures  in  the  text  denoting  milfoil  infestation  and  proposed  treat¬ 
ment  areas.  We  note,  however,  there  are  no  figures  for  Seward, 
Madrona,  and  Pritchard  Parks.  For  your  convenience  we  are  enclosing 
charts  depicting  known  sockeye  salmon  beach  spawning  areas  where  no 
contrul  measures  should  be  undertaken  between  1  November  and  15  June 
of  the  following  year  to  protect  incubating  eggs  and  fry.  (23) 

Response:  Since  specific  treatment  areas  have  not  been  proposed  for 
Seward,  Madrona,  or  Pritchard  Island  Parks,  figures  were  not 
included.  The  location  of  these  parks  is  shown  on  figure  4.  The 
sockeye  salmon  spawning  areas  have  been  added  to  our  figures.  We 
appreciate  your  input. 

Comment :  The  Department  of  Fisheries  has  no  concern  for  proposed 
treatment  in  Osoyoos  Lake  on  the  Okanogan  River  during  the  months  of 
July  and  August  and  have  issued  Hydraulic  Project  Approvals  jointly 
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with  the  Department  of  Game  for  milfoil  barriere  at  the  outlet  of  the 
lake.  (23) 

Response:  Noted. 

Comment:  We  suggest  expanding  tha  Fish  and  Wildlife  paragraph  (202.3) 
to  specify  timing  by  species  as  supplied  throughout  this  letter.  (23) 

Response:  Restrictions  due  to  salmon  presence  have  been  noted. 

Timing  restrictions  will  be  site  specific  and  will  be  coordinated 
with  the  appropriate  agencies.  This  is  noted  in  paragraph  1.06  and 
1.08.2  of  the  final  BIS. 

Comment :  Hydraulic  Project  Approvals  from  the  Departments  of  Fisher- 
ies  and  Game  will  be  required  for  installation  of  barriers  and 
screens.  (23) 

Response:  Noted. 

Comnent :  Wf  appreciate  having  our  letters  on  this  topic  dated 
29  July  1977,  1  May  1978,  and  6  July  1978  included  in  appendix  B. 

Our  letter  to  the  Department  of  Ecology  dated  24  April  1979  should 
also  be  included.  (23) 

Response:  Your  letter  of  24  April  1979  has  been  included  in  appendix 
D  of  the  final  EIS. 

Comment :  We  suggest  including  the  following  publications  which  have 
been  used  for  our  review  and  recommendations: 

Folmar,  L.  C.  1977.  Acrolein,  dalapon,  dichlobenil,  diquat,  and 
endothal:  bibliography  of  toxicity  to  aquatic  organisms. 
Technical  Papers  of  the  U.S.  Fish  and  Wildlife  Service. 

No.  88.  15pp. 

Lora,  H.  W.,  S.  Glen,  R.  H.  Williams,  0.  M.  Kunkel,  L.  A.  Norris, 
and  B.  R.  Loper,  1979.  Effects  of  selected  herbicides  on 
smolting  of  coho  salmon.  Environmental  Protection  Agency, 
Corvallis  Environmental  Res.  Lab.  (In  Press). 

Meehan,  W.  R. ,  L.  R.  Norris,  and  K.  S.  Seers.  1974.  Toxicity  of 
various  formulations  of  2,4-D  to  salmonids  in  southeast  Alaska, 
J.  Fish.  Res.  Board  Cm.  31:480-485. 

Schults,  D.  P.  and  P.  D.  Harman.  1974.  A  review  of  the  litera¬ 
ture  on  the  use  of  2,4-D  in  fisheries.  Bureau  of  Sport  Fish 
eries  and  Wildlife,  Report  No.  Pb-235-457.  Available  through 
N.R.I.S.  (23) 

Response:  These  publications  were  reviewed  during  our  study.  Those 
that  were  referenced  in  the  final  EIS  have  been  included  in  the 
bibliography. 
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Coament:  Areas  close  to  the  siouth  of  the  Sasnaaish  River  should 
receive  particular  attention  as  to  choice  of  treatment  and  timing. 
Downstream  migration  of  salmon  should  be  complete  by  about  mid-July, 
but  adults  begin  concentrating  in  the  area  about  tVe  first  of  August. 
High  sumaer  temperatures  in  the  Sana  ami ah  River  cause  a  migration 
block  to  salmon,  annually  until  fall  rains  begin.  (23) 

Response:  The  mouth  of  the  Sammamish  River  is  not  proposed  for 
treatment,  but  the  salmon-use  areas  have  been  indicated  on  figure  6 
oi  the  final  E1S. 

Conment:  Portage  Bay  in  the  ship  canal  is  the  only  area  proposed  for 
treatment  in  Lake  Union.  Use  of  herbicides  could  be  very  hasardous 
because  the  proposed  area  is  probably  directly  in  the  fish  migration 
route  rather  than  adjacent  to  the  migration  route  like  in  Union  Bay. 
Use  of  mechanical  harvesting  or  screens  may  be  the  only  safe  tech¬ 
nique  at  this  site.  The  Corps  of  Engineers  should  also  contact  the 
University  of  Washington's  fish  hatchery  for  location  of  the  water 
intake  structure(a) .  (23) 

Response:  The  salmon  migration  route  has  been  indicated  on  fig¬ 
ure  12,  Any  proposed  treatment  of  this  area  will  be  coordinated  with 
the  University's  Department  of  Fisheries. 

Comment:  We  suggest  reconsidering  of  Band  and  gravel  blankets  in 
certain  areas  because  no  impact  to  salmon  should  occur  unless  located 
on  a  spawning  beach.  (23) 

Response:  If  areas  are  identified  in  which  sand  and  gravel  blankets 
are  better  alternatives  than  the  methods  we  have  proposed,  they  could 
be  added  to  the  management  program  in  future  years. 

Cotment:  Have  marinas,  bulkheads,  and  breakwaters  encouraged  the 
growth  of  milfoil  by  restricting  flushing?  Could  hydraulic  improve¬ 
ments  to  allow  greater  flushing  help  control  growth  in  these  heavily 
used  areas?  (24) 

Response:  Milfoil  is  a  very  competitive  species  which  can  do  well  in 
a  wide  range  of  environmental  conditions.  Increased  flushing  would 
probably  not  control  its  growth  and  in  itself  could  have  significant 
environmental  impacts. 

Cooment:  Is  there  any  possibility  that  milfoil  control  could 
actually  encourage  infestation  by  maintaining  conditions  that  allow 
for  explosive  growth  and  eliminating  natural  limiting  factors?  If 
all  vegetation  is  removed  from  an  area,  would  this  allow  recolonisa- 
tion  of  the  milfoil?  (24) 

Response:  Within  Washington,  milfoil  is  an  exotic  species  and  does 
not  respond  to  natural  limiting  factors  in  a  way  that  enables  it  to 
coexist  with  native  plant  species.  Instead,  left  uncontrolled, 
milfoil  tends  to  grow  to  its  maximum  density,  outcompeting  most 
native  species.  Control  with  2,4-D,  which  is  selective  for  milfoil, 
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should  promote  the  growth  of  native  species.  Other  controls  which 
are  not  selective,  such  as  mechanical  harvesting,  endothall,  diquat, 
and  dichlobeuil ,  may  result  in  a  competitive  advantage  for  milfoil 
when  the  area  treated  grows  back. 

Comment :  Is  there  any  correlation  between  milfoil  and  encephalitis 
outbreaks?  It  seems  unlikely  that  milfoil  would  increase  mosquito- 
borne  diseases  (page  58).  (24) 

Response?  Public  input  has  indicated  that  the  number  of  mosquitos  in 
the  Seattle  area  has  increased  since  milfoil  has  infested  the  area 
lakes.  T  3  correlation  has  yet  been  made  between  milfoil  and 
encephalitis . 

Content :  We  are  concerned  with  the  impact  of  large  amounts  of 
dissolved  oxygen  being  "taken  out  of  the  water  by  the  biological 
decomposition  of  dead  milfoil."  This  can  be  critical,  since  the  pre¬ 
ferred  time  for  chemical  treatment  is  s'jnmer,  a  time  when  dissolved 
oxygen  is  reduced  as  a  result  of  elevated  water  temperature.  (24) 

Response:  The  preferred  time  for  chemical  treatment  is  early  in  the 
growing  season  when  the  biomasa  and,  therefore,  the  biological  oxygen 
demand  would  be  low.  The  strip  treatments  should  provide  adequate 
water  exchange  to  prevent  any  serious  oxygen  depletion  at  any  time 
during  the  year. 

Comment :  The  Okanogan  River  and  Lake  Osoyoos  are  both  important  for 
fish  and  wildlife  production  as  well  as  a  source  of  irrigation  water 
(page  44).  Does  this  system  hold  potential  for  serious  milfoil 
infestation?  It  would  seem  that  hydraulic  factors  involved  in  the 
river  and  reservoir  would  prevent  massive  milfoil  growth.  Stream- 
flow,  fluctuating  water  levels,  and  lew  reservoir  productivity  should 
limit  milfoil.  (24) 

Response:  Our  Waterways  Experiment  Station  estimated  a  potential  of 
■£>0  acres  cf  milfoil  in  Osoyoos  Lake  and  440  acres  in  the  Okanogan 
River.  The  main  reason  that  these  areas  are  critical  is  that  they 
have  direct  flow  into  the  Columbia  River  which  is  estimated  to  have  a 
potential  of  about  110,000  acres  of  milfoil.  Streamflow  and  fluctu¬ 
ating  water  levels  have  not  been  found  to  prevent  milfoil  growth  in 
the  Okanogan  River  and  lake  chain. 

Comment :  Mould  you  explain  what  type  of  barrier  would  be  constructed 
in  Okanogan  River  to  prevent  the  spread  of  milfoil  (page  30)?  Would 
it  interfere  with  fish  migration?  (24) 

Response:  Fragment  barriers  have  been  in  place  in  the  Okanogan  River 
at  orovilie  for  2  years.  The  first  barrier  was  installed  and  oper¬ 
ated  by  the  Department  of  Ecology  and  Ckanogen  County.  Another  bar¬ 
rier  was  installed  in  its  place  last  year  under  the  Corps'  research 
program.  It  is  a  screen  with  buoys  attached  to  piles  on  the  shore. 

It  extends  to  a  depth  of  3  to  4  feet,  which  allows  fish  passage 
beneath  it. 
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Consent:  We  have  reviewed  the  above  EI8  and  find  that  one  environ¬ 
mental-^!,  eaent,  phytoplankton,  haa  not  been  addreaaed.  Even  though 
the  proposed  control  program  is  aimed  primarily  as  a  maintenance 
function,  in  lieu  of  total  eradication,  we  would  like  to  see  a  dis¬ 
cussion  of  the  possible  effects  of  chemical  control  on  phytoplankton 
and  related  food  chains.  This  should  be  addressed  in  paragraphs 
2.02.7  and  4.04.5.  (25) 

Response:  The  final  EIS  has  been  expanded  to  include  a  discussion  on 
phytoplankton  and  related  food  chains  in  paragraph  4.06  and  in 
appendix  A.  The  literature  reports  no  significant  impact  to  phyto¬ 
plankton,  zoo pi ant on,  and  benthic  organisms  frtm  the  application  of 
2,4-D  at  concentrations  proposed  in  the  treatment  program.  Further, 
the  concentration  at  treatment  remains  in  the  water  column  for  a 
relatively  short  period  of  time  and  2,4-D  does  not  magnify  through 
the  food  chain. 

Comment:  What  happens  to  the  milfoil  remains  after  the  plants  have 
been  killed  by  chemical  treatment.  Will  plant  remains  wash  ashore 
and  cause  odor  and  fouling  problems?  (25) 

Response:  Milfoil  killed  by  chemical  treatment  would  sink  to  the 
bottom  and  decompose.  The  main  effects  would  be  the  release  of 
nutrients  into  the  water  and  the  buildup  of  organic  material  in  the 
sediments.  Milfoil  controlled  through  mechanical  harvesting  will  bo 
collected  and  removed  from  the  treatment  site  and  disposed  of  in  a 
manner  acceptable  to  the  state  and  local  governments.  Milfoil  which 
washes  ashore  does  cause  esthetic  problems,  but  is  made  up  of  plant 
material  which  has  been  fragmented  by  boats,  wave  action,  or  natural 
abscission. 

Comnent:  One  possible  cause  of  the  extraordinary  growth  of  the  mil- 
foil  in  the  mentioned  lakes  and  waterways  is  the  continuous  supply  of 
rich  nutrients  that  originates  nearby,  upstream,  or  up  the  water 
table. 

In  the  case  of  lakes  whose  shores  are  populated,  the  following  simple 
process  occurs: 

I.  Fertilizer  is  spread  upon  a  lawn  or  other  plant  life.  It  is 
watered  in  with  copious  amounts  of  water. 

II.  The  water  enters  the  water  table  and  migrates  downslope  into  the 
lake.  This  water  can  upwell  as  much  as  50  feet  or  more  from  shore. 

III.  The  highly  nutrient  water  flows  past  the  plants  and  they,  in 
turn,  grow  profusely. 

The  same  process  occurs  in  rivers  and  lakes  which  are  supplied  by 
seepage  from  commercial  agricultural  fertilisation.  No  amount  of 
herbicide  application,  mowing,  or  putting  down  of  netting  will  con¬ 
trol  aquatic  plants  aa  long  as  these  endless  supplies  of  nutrients 
are  available.  If  care  is  exercised  in  the  application  of  both 
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domestic  tint]  cocmercial  fertilizers,  we  will  solve  the  problem  of 
excess  aquatic  growth  without  resorting  to  drastic  ueasurw*.  (28) 

Response:  Nutrient  inflow  to  the  lake  from  domestic  and  coanerical 
fertilizers  no  doubt  cout  ributes  to  the  growth  of  milfoil  tf»  well  as 
other  aquatic  plants  and  algae.  Milfoil,  however,  seems  to  be  able 
to  accomplish  very  dense  growth  at  law  nutrient  concentrations  to  the 
extent  that  nutrient  inflow  from  natural  sources  within  the  lake,  as 
well  as  from  the  watershed  as  a  whole,  may  be  enough  to  support  dense 
milfoil  populations. 

Comment :  The  possibility  that  humane  could  ingest  some  of  the  herbi- 
cT3es  into  their  systems  via  absorption  through  the  skin,  through  the 
mucocs  membranes,  or  directly  into  the  several  orifices  of  their 
bodies,  was  lot  mentioned  and  obviously  has  net  been  explored.  (28) 

Response:  Paragraph  4.08  has  been  re\ iaed  in  the  final  EIS  to 
include  possible  human  uptake  of  herbicides  from  treated  water. 

Comment :  lue  final  EIS  must  develop,  the  question  of  natural  cycles 
of  aquatic  plants.  In  some  parte  of  the  U.S.,  Canada  abd  locally, 
Eurasian  watermilfpl?  appears  to  be  in  a  natural  decline  tMetro 
literature;  DEIS  page  6,  paragraph  1).  We  request  that  this  matter 
be  researched  and  included  in  tho  final  LIS  (29) 

(,  1  •  •  •  ■ 

The  Corp's  EIS  projects  the  '‘potential"  spread  of  milfoil  ia  Washing¬ 
ton  State  (page  11)  and  suggests  in  the  public  brochure  that,  this 
spread  would  impact  net  only  recreation  but  irrigation  and  electric 
generation.  The  WEC,  would  like  to  caution  the  Corps  to  emphasise  in 
the  final  EIS  that  both  the  spread  of  the  plant  and  its  adverse 
impacts  are  only  possibilities.  They  have  not  yp.t  end  may  never 
occur.  No  mention  ir  made  in  the  EIS  of  the  natural  growth  and 
dscline  cycles  of  milfoil .  While  Chesapeake  Bay  is  mentioned 
(page  2)  as  an  area  oC  serious  nilfoil  manifestation  in  the  I9601 a, 
no  mention  is  made  of  the  fact  that  the  bey  ia  presently  experiencing 
a  .latural  diebaci  of  the  pUuit.  This  natural  reduction  in  growth  is 
also  occuring  in  the  Wisconsin  Lake  region  and  does  tx>t  appear  to  be 
attributable  to  the  mechanical  controls  used  in  that  area.  The 
causes  of  these  declines  are.  little  known,  but  the  pattern  of  explo¬ 
sive  growth  followed  by  declining  abundance  seems  tvpical.  Consider¬ 
ation  and  study  of  these  natural  growth  cycles  should  be  made  before 
commitment  to  e  potentially  environmentally  damaging  control  nrogram 
is  undertaken.  (32) 

Response:  The  history  of  milfoil  growth  in  the  Seattle  area  in  the 
past  4  years  has  been  l  heavy  year  followed  by  2  light  years  and 
another  heavy  year,  suggesting  that  this  area  provides  a  marginal 
habitat.  The  milfoil  density  will  vary  from  year  to  year  depending 
on  climatic  conditions.  Eventually,  milfoil  may  be  absorbed  into  the 
aquatic  ecosystem;  however,  we  have  no  reason  to  believe  that  milfoil 
is  in  a  general  decline  at  this  time.  Although  some  areas  of  the 
country  showed  a  major  decline  in  the  population  after  several  years 
of  severe  problems,  other  areas  have  had  major  problems  for  20  years 
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or  more,  with  no  indication  of  decline.  The  time  period  required  for 
thia  plant  to  reach  a  natural  balance  in  thia  are*  fa  unknown*.  The 
habitat  in  eaatern  tfaahington  appears  to  be  much  more  conducive  to 
milfoil  growth  than  weatern  Washington  - 

Comment :  Would  you  please  clarify  the  goals  and  purposes  of  this 
proposed  program.  At  the  public  hearing,  it  was  referred  to  as  a 
"test  program."  Please  define  that  term.  Also,  please  explain  the 
3-year  time  frame,  and  how  during  that  time,  and  beyond  it,  the  COE 
sees  its  role  pertaining  to  program/ policy  decisions,  administration 
and  funding.  (29) 

Response:  The  3-year  test  program  mentioned  at  the  public  meeting  is 
a  research  project  being  conducted  by  our  Waterways  Experiment  Sta¬ 
tion  at  Vicksburg,  Mississippi.  Their  purpose  i*  to  test  prevention 
as  an  operational  method  of  plant  control.  They  will  be  testing  dif¬ 
ferent  prevention  methods,  evaluating  them  for  applicability  to  our 
program,  and  providing  us  with  test  information.  This  test  program 
is  funded  100  percent  by  the  Corps  of  Engineers  and  is  completely 
separate  from  the  proposed  cost-share  program.  The  proposed  cost- 
share  program,  which  would  make  70  percent  Federal  matching  funds 
available  to  the  state  for  local  sponsors  for  milfoil  control,  would 
not  have  a  time  limit,  but  would  be  evaluated  annually  and  change 
according  to  the  need.  We  would  be  working  closely  with  the  local 
sponsors  and  the  state  "umbrella"  sponsor  (WDE)  to  establish  program 
direction. 

Comment :  When  the  Tennessee  Valley  Authority  increased  herbicide 
applications  for  milfoil  control,  the  milfoil  increased  (TVA  publica¬ 
tion,  "Perspective,"  sumaer,  1976).  What  is  the  explanation  for 
this?  It  appears  to  refute  the  common  misconception  that  herbicides 
eradicate  (kill)  milfoil  in  a  single  application.  (29) 

Reaponae:  We  are  not  attempting  to  eradicate  milfoil  from  Washington 
State.  We  have  atated  that  any  control  measures  on  Lakes  Washington, 
Sammamish,  and  Union  will  be  of  a  maintenance  nature  and  require 
periodic  retreatment.  TVA  found  2,4-D  very  effective  in  controlling 
milfoil  in  quiet  water  but  less  effective  in  moving  water.  Their 
control  program  reduced  infested  acreage  significantly,  but  the  cost 
to  maintain  that  level  of  control  became  prohibitive.  They  changed 
from  a  large  chemical  control  effort  to  *  program  of  chemical  treat¬ 
ment  in  conjunction  with  water-level  fluctuation. 

Commit:  Has  2,4-D,  in  fact,  proven  effective  against  milfoil?  We 
found  no  citation  to  substantiate  either  this  assertion  or  that  2,4-D 
is  selective  against  milfoil.  Could  it  be  that  2,4-D  kills  native 
aquatic  vegetation,  thereby  creating  a  void  which  milfoil  explodes  to 
fill?  (29) 

Reaponae:  As  stated  in  appendix  A  of  the  di-aft  EIS,  the  British 
Columbia  Ministry  of  the  Environment  has  documented  a  98  percent 
reduction  of  milfoil  in  open  water  treated  with  20  pouad  acid 
equivalent  of  2,4-D  during  its  rapid  growth  period.  Other  data  is 
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available  from  the  work  done  by  TVA,  other  Corps  Districts,  and  the 
southern  states  which  shows  that  2,4-D  is  effective  against  milfoil 
and  that  milfoil  is  mere  sensitive  to  2,4-D  than  most  native  plant 
species.  One  of  the  program  evaluation  goals  of  the  Aquatic  Plant 
Management  Program  is  to  establish  effectiveness  and  selectivity  of 
2,4-D  in  Washington  waters. 

Comment:  Also,  we  would  like  for  you  to  identify  the  term  "manage- 
ment,v  as  used  in  "aquatic  plant  management  program."  For  this  draft 
EIS,  does  "management"  refer  only  to  milfoil?  (29) 

Response:  The  proposed  Aquatic  Plant  Management  Program  includes 
both  control  and  prevention  operations.  It  is  termed  a  management 
program  because  it  presents  a  comprehensive  statewide  proposal  with 
many  different  elements.  At  this  time,  milfoil  is  the  only  target 
species . 

Comment:  Is  there  a  contradiction  of  goals  on  eradication  of 
milfoil?  On  page  29  (1.06),  the  Prevention  Program  states,  "Total 
eradication  of  milfoil  colonies  would  be  attempted  in  those  areas 
which  directly  threaten  uninfested  navigable  waters."  However,  on 
page  15,  paragraph  4,  eradication  attempts  have  not  been  successful 
elsewhere  and  would  not  be  attempted  in  Washington  State.  (29) 

Response:  There  is  no  contradiction  of  our  goals.  The  key  on 
page  15  of  the  draft  EIS  was  the  wording  "Efforts  to  eradicate  firmly 
established  populations  of  milfoil  .  .  .  ."  The  prevention  program 
would  be  dealing  with  small  pioneer  colonies  of  milfoil  which  have 
not  become  firmly  established. 

Comment:  The  DEIS  does  little  or  nothing  Co  delineate  the  causes  of 
mlif oil  growth  in  northwest  waters.  Without  this  information,  any 
control  (treatment )  program  is  likely  tc  be  cosmetic  in  nature, 
necessitating  perennial  retreatments  because  the  factors  favoring 
milfoil  growth  have  not  been  changed.  (30) 

Response:  The  control  efforts  on  Lakes  Washington,  Sammamish,  and 
Uni  on "will  require  periodic  retreatments.  The  causes  of  milfoil 
growth  in  northwest  waters  are  not  definitively  known;  however, 
milfoil  ^eems  to  thrive  at  nutrient  and  light  levels  below  those 
required  by  most  native  plant  species,  and  this  has  a  competitive 
advantage  which  cends  to  upset  the  natural  balance  of  the  aquatic 
ecosystem. 

Comment :  The  DEIS  expresses  concern  that  if  milfoil  is  not  con¬ 
trolled  now,  it  will  "infest"  ever  greater  areas  of  freshwater  in 
Washington  state.  As  stated  above,  we  question  whether  milfoil 
gvowth  is  expanding.  Moreover,  we  do  not  understand  how  treating 
very  limited  areas  Along  private  docks  and  marinas,  leaving  the  vast 
majority  of  the  miifoi'.  acreage  untreated  is  going  to  stop  the  growth 
you  project?  If  rhese  treatments  are  not  intended  to  stop  that 
growth,  what  ia  the  purpose  of  this  "management  program"?  (30) 
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Response:  The  objective  of  the  control  program,  which  proposes  work 
on  Lakes  Washington,  Sammamish,  and  Union,  is  to  reduce  obstructions 
caused  by  milfoil  in  high-use  recreation  areas.  The  purpose  of  the 
prevention  program,  which  is  statewide,  is  to  prevent  the  spread  of 
milfoil  to  uninfested  waters  by  fragmentation  and  direct  flow,  or  by 
the  transport  of  fragments  by  recreational  boaters. 

Comment :  One  of  the  items  of  concern  to  the  Corps  is  the  impact  of 
the  program  on  community  cohesion  (page  60).  We  object  to  the 
implication  that  any  aquatic  plant  control  program  "is  sure  to  cause 
increased  friction"  between  environmentalists  and  property  owners. 
Must  we  infer  from  this  statement  that  no  environmentally  sound 
control  program  is  possible?  It  is  clear  even  from  the  preliminary 
report  of  the  Corps  that  an  environmentally  sound/economically  feasi¬ 
ble  program  is  possible.  A  mechanical  harvest  program  coupled  with 
screening  in  shallow  beach  and  dock  areas  would  provide  an  effective 
solution  not  only  to  the  aesthetic/recreational  needs  of  the  lakeside 
property  owners  but  to  aesthetic/environmental  needs  of  conservation¬ 
ists  and  the  community  at  large.  This  option  must  be  given  adequate 
attention  in  the  final  EIS.  (32) 

Response:  Even  before  the  Corps  of  Engineers  became  involved  in  the 
aquatic  plant  study,  opposing  views  existed  concerning  approaches  to 
milfoil  control.  We  have  not  witnessed  the  development  of  any  con¬ 
census.  Generally,  one  group  wants  immediate  chemical  control  and 
maintains  that  mechanical  treatment  is  a  waste  of  taxpayers'  money, 
and  one  group  maintains  that  chemical  treatment  is  totally  unaccept¬ 
able.  Our  program  includes  both  approaches,  thus  giving  the  local 
governments  the  option  to  select  the  one  most  acceptable  to  their 
specific  situations. 

Comment :  The  Grant  County  Chapter  of  the  W.E.C.  would  like  to  know 
where  Grant  County  waters,  including  Billy  Clapp  Lake,  Banks  Lake, 
and  the  Evergreen  Reservoir,  stand  in  your  program,  in  recognition  of 
their  inclusion  in  the  di  ft  EIS  as  infested  areas.  (33) 

Response:  Because  Billy  Clapp  Lake,  Banks  Lake,  and  the  Evergreen 
Reservoir  are  part  of  authorized  Federal  projects  (Bureau  of  Reclama¬ 
tion),  they  cannot  be  included  in  this  program.  Grant  County  waters 
that  would  be  included  are  the  Columbia  River  reservoirs  where  sur¬ 
veillance  and  possible  spot  treatments  would  be  undertaken. 

Comment:  While  mechanical  harvesting  of  the  milfoil  also  has  prob- 
lems ,  we  do  believe  the  Corps  should  thoroughly  analyze  the  different 
types  of  devices  and  methods  available  to  harvest  milfoil.  For 
example,  mention  should  be  made  of  the  Maggs  milfoil-cutting  machine 
being  developed  in  Richmond,  British  Columbia,  and  already  success¬ 
fully  tested  in  Lake  Okanogan  in  July  of  this  year.  This  plow 
cleared  600  square  yards  of  dense  milfoil,  including  root  nodules,  in 
a  one-hour  test  run.  According  to  Mel  Maxnuk  of  the  British  Columbia 
Water  Investigation  Branch  in  Vernon,  inspection  near  the  end  of 
August  showed  the  area  plowed  by  the  machine  had  remained  clear  of 
growth.  Reference:  Wenatchee  World,  Aug.  27,  1979.  (33) 
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Response:  We  have  worked  closely  with  the  Canadian  Government  and 
have  drawn  upon  their  experience  for  much  of  our  information  about 
treatment  methods.  Our  program  considered  alternatives  that  are  com¬ 
mercially  available.  According  to  the  British  Columbia  Ministry  of 
the  Environment ,  the  Magg's  harvester  is  still  considered  experimen¬ 
tal  and  has  not  yet  received  adequate  testing.  In  future  years, 
should  this  or  any  other  effective  treatment  method  become  avail¬ 
able,  such  could  be  incorporated  into  the  program  and  discussed  in 
the  annual  program  supplements. 

Comment :  The  Columbia  River  environment  is  not  even  discussed  in  the 
draft  EIS  yet  five  reaches  of  the  Columbia  are  part  of  the  Eurasian 
watermilfoil  prevention  program  and  according  to  the  Aquatic  Plant 
Management  Program  Public  Brochure,  August  1979  (but  not  the  draft 
EIS)  eradication  of  Eurasian  watermilfoil  colonies  in  the  Columbia 
River  Reservoirs  will  be  attempted  using  applications  of  2,4-D,  the 
suction  dredge,  rotovation,  or  hand  pulling.  40  CFR  1502.15  states 
that  the  EIS  shall  succinctly  describe  the  environment  of  the  areas 
to  be  affected  by  the  alternatives  under  consideration.  The  Corps  of 
Engineers  has  not  done  this  with  respect  to  the  Columbia  River  and, 
in  fact,  only  one  sentence  appears  in  the  draft  EIS  which  indicates 
that  five  reaches  of  the  Columbia  are  indeed  part  of  the  prevention 
program  (Page  30,  Sec.  1.06.4).  Considering  the  importance  of  the 
Columbia  River  to  the  Pacific  Northwest  the  environment  of  the  Colum¬ 
bia  should  be  examined  and  the  impact  of  the  proposed  prevention 
program  as  it  affects  the  Columbia  should  be  discussed.  (35) 

Response:  To  date,  milfcH  has  not  been  identified  in  any  section  of 

the  Columbia  River.  The  only  operations  presently  scheduled  for  the 
Columbia  under  the  Aquatic  Plant  Management  Program  are  aerial  and 
ground  surveillance.  Spot  treatments,  which  would  not  constitute  a 
major  Federal  action,  may  become  necessary  if,  in  the  future,  milfoil 
is  discovered  in  the  Columbia  River.  It  is,  however,  not  possible  at 
this  time  to  know  when  or  where  milfoil  may  appear  and,  therefore, 
site-specific  information  is  unavailable. 

Comment :  The  relationship  between  the  local  sponsors,  the  Department 

of  Ecology  (DOE)  and  the  Corps  of  Engineers  is  not  clear  to  us,  par¬ 
ticularly  since  we  have  learned  that  there  are  as  of  yet  no  local 
sponsors  for  the  1980  program.  The  Corps  of  Engineers  has  stated  on 
several  occasions  that  local  sponsors  would  submit  treatment  pro¬ 
posals  to  DOE  for  inclusion  into  a  state  program  and  this  program 
would  then  be  submitted  to  the  Corps  of  Engineers  for  approval  (page 
15,  Sec.  1.05).  Since  the  Corps  has  a  1980  proposal  it  is  apparent 
that  part  of  the  program  has  been  conducted  in  a  manner  contrary  to 
that  described  by  the  Corps  of  Engineers.  What  are  the  esponsi- 
bilities  and  obligations  of  the  local  sponsors,  DOE,  and  the  Corps  of 
Engineers?  Who  assumes  liability  for  the  program?  Who  makes  the 
decision  about  which  treatment  method  to  use  in  a  specific  area? 

What  criteria  will  be  used  to  determine  which  treatment  methods  will 
be  used  in  each  specific  area?  (35) 


152 


Response:  In  August  of  1977,  WDE  requested  the  Corps  to  establish  a 
milfoil  prevention  and  control  program  for  Washington  State.  They 
stated  "The  importance  of  acting  quickly  in  a  milfoil  prevention  and 
control  program  has  been  discussed,  and  we  would  reconmend  that 
action  be  taken  to  expedite  the  review  process  so  that  the  prevention 
and  control  program  can  begin."  They  agreed  to  act  as  the  statewide 
sponsor  for  local  milfoil  control  programs  and  to  actively  seek  local 
sponsors  to  contribute  30  percent  matching  funds. 

Because  of  WDE's  request  for  immediate  action,  the  local  governments 
reluctance  to  make  treatment  proposals  before  the  completion  of  the 
METRO  study,  and  the  need  for  specific  treatment  locations  to  estab¬ 
lish  the  cost-share  program,  we  identified  the  areas  experiencing  the 
most  significant  recreational  obstructions  on  Lakes  Washington, 

Union,  and  Sammamish  and  analyzed  them  for  possible  impacts  which 
would  occur  from  the  treatment  of  milfoil.  A  local  sponsor,  either 
the  state  or  a  local  government,  must  agree  to  supply  matching  funds 
before  any  of  the  identified  areas  are  treated.  Areas  not  identified 
in  our  treatment  proposal  can  be  proposed  for  treatment  in  1981  and 
could  be  included  in  our  annual  program  supplement.  The  responsibil¬ 
ities  of  the  local  sponsor,  be  it  state  or  local  government,  as 
stated  in  the  authorizing  legislation,  are  as  follows: 

•  Hold  and  save  the  United  States  free  from  claims  that  may 
occur  from  prevention  and  control  operations. 

•  Provide  30  percent  of  the  cost  of  prevention  and  control  oper¬ 
ations  . 

The  Department  of  Ecology  will  be  responsible  for  coordination  with 
local  sponsors,  insuring  compliance  of  proposals  with  established 
program  criteria,  cooperating  with  the  Corps  for  program  evaluation 
and  monitoring  of  chemical  treatment,  and  general  oversight  of  the 
statewide  program. 

The  Corps  will  prepare  an  annual  program  supplement  outlining  the 
ensuing  year's  work,  annually  evaluate  the  state-of-the-art  for 
prevention  and  control  by  reviewing  available  literature  and  monitor¬ 
ing  ongoing  research,  establish  a  program  evaluation  plan  for  effec¬ 
tiveness  and  cost,  and  provide  general  administration  of  the  entire 
program. 

The  responsibility  for  the  actual  treatment  would  be  with  the  Local 
sponsor.  The  local  sponsor  would  also  designate  treatment  areas  and 
treatment  methods  to  be  used,  and  develop  a  public  awareness  plan. 

The  criteria  for  selecting  a  treatment  method  would  be  up  to  the 
local  sponsor  so  long  as  the  proposal  is  within  the  framework  estab¬ 
lished  by  the  EIS,  Onsite  conditions  including,  but  not  limited  to, 
salmonid  use,  water  currents,  degree  of  public  use,  public  concern, 
and  proximity  to  water  intakes  will  be  considered  in  treatment  method 
selection , 
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Comment:  Section  1.03,1.  This  section  gives  the  distribution  of 
Eurasian  watermilfoil  in  Washington  State  :ir.d  cites  Figures  2  and  3. 
Figure  3,  the  map  of  Central  Washington,  contains  some  inaccuracies 
in  its  depiction  of  the  Bureau  of  Reclamation' s  Columbia  Basin  Pro¬ 
ject  main  irrigation  channels.  The  Project  is  preparing  a  map  showing 
the  correct  location  of  waterways  and  infestations.  It  will  be  sent 
directly  to  the  Corps  of  Engineers,  Seattle.  In  addition,  two  small 
infestation  sites  in  the  project  area  are  not  shown;  these  will  be 
added.  The  following  information  is  given  in  case  additional  expla¬ 
nation  regarding  the  Project  infestation  is  desired  in  the  state¬ 
ment.  At  the  present  time  Eurasian  watermilfoil  hae  been  identified 
at  seven  separate  sites  on  the  Columbia  basin  Project.  The  largest 
of  these  in  Banks  Lake.  The  others  are:  Billy  Clapp  Lake,  Win¬ 
chester  Wasteway,  Stan  Coffin  Lake,  Evergreen  Reservoir,  Scooteney 


Wasteway,  and  Scooteney  Reservoir.  Of  these  latter  six  sites,  only 
Stan  Coffin  Lake  and  Evergreen  Reservoir  have  well  established 
infestations.  The  others  have  been  limited  to  minor  or  transient 
infestations  by  winter  season  water  level  drawdowns  which  have  had 
adverse  effects  on  the  plants.  For  example,  even  though  a  few  water- 
milfoil  plants  were  found  in  Billy  Clapp  Lake  and  Scooteney  Reservoir 
in  1978,  none  were  found  during  examinations  in  June  and  August  1979. 
The  Columbia  Basin  Project  has  operated  e  survey  program  since  1977 
to  maintain  surveillance  of  known  infestations  and  examine  Project 
waterways,  ponds,  and  reservoirs  for  new  infestations.  Acreage  esti¬ 
mates  for  each  site  can  be  furnished  if  desired.  (36) 

Response:  Figure  3  has  been  revised  to  incorporate  your  latest  input. 

Comment :  The  statement  should  include  information  on  typical  ground- 
water  conditions  relative  to  the  interrelationship  of  the  ground  and 
surface  water  regime  so  that  the  potential  for  ground-water  recharge 
from  treatment  areas  can  be  evaluated.  (36) 

Response:  We  anticipate  no  change  in  ground-water  recharge  in  the 
treatmei t  areas  due  to  the  proposed  program. 

Comment :  There  is  a  possibility  for  misunderstanding  of  the  appli¬ 
cability  of  the  control  program  to  the  infestations  on  the  Columbia 
Basin  Project.  As  stated  above,  Section  1.03.1  mentions  that  there 
are  infestations  in  eastern  Washington.  The  reader  is  referred  to 
Figure  3  which  is  the  map  of  Central  Washington.  The  Bureau's  infes¬ 
tations  are  flagged  on  it. 

Section  1.05  discusses  the  proposed  treatment  areas  for  1980.  Though 
there  is  no  discussion  of  plans  for  the  Columbia  Basin  following  the 
specific  plans  for  each  area  in  western  Washington,  we  believe  the 
causal  reader  may  assume  that  the  program  will  also  be  applied  to  the 
Reclamation  infestations.  It  is  not  until  Section  3.01,  Federal 
Projects,  page  46,  that  it  is  stated  the  program  is  not  applicable  to 
water  areas  of  projects  of  the  Corps  of  Engineers  or  other  Federal 
agencies.  Later,  in  Section  6.02.1,  within  Alternative  Scopes  of 
Treatment,  page  68,  item  (4)  also  states  that  the  subject  Management 
Program  cannot  be  applied  to  the  infestations  under  jurisdiction  of 
the  Bureau  of  Reclamation.  In  order  to  avoid  any  misinterpretation, 
we  believe  this  distinction  thould  be  explained  earlier  in  the  state¬ 
ment.  Section  1.05,  Proposed  Control  Program,  should  be  amended  to 
explain  clearly  that  the  Columbia  Basin  Project  infestations  are 
excluded  and  will  be  handled  by  the  Bureau  of  Reclamation  within  its 
operation  and  maintenance  responsibilities.  We  attach  a  copy  of  a 
newspaper  article  from  Wenatchee  World  dated  July  24,  1979,  which 
illustrates  this  point.  The  third  paragraph  states  that  "the  Corps 
of  Engineers  also  is  proposing  to  attack  colonies  of  the  water  plant 
at  five  spots  in  the  Columbia  Basin:  .  .  .  ."  (36) 

Response :  Paragraphs  1.02  and  1.03.1  of  the  final  EIS  have  been 
expanded  to  state  that  existing  Federal  project  areas  cannot  be 
included  as  part  of  the  Corps'  proposed  Aquatic  Plant  Management 
Program. 
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Cooment :  Section  1.07.2  -  Discussion  of  chemical  control  does  not 
include  any  provision  { or  removal  of  treated  aquatic  vegetation 
decomposing  in  the  water.  Some  treatment  areas  could  have  a  greater 
persistence  time  for  detectable  levels  of  herbicides  than  those 
reports  or  some  closed  water  systems  (59  days)  and  sediments  (37  to 
161  days)  following  treatment  (appendix  A,  page  A-2).  Removal  of 
decomposing  vegetation,  especially  from  treatment  areas  which  also 
may  be  subject  to  herbicide  drift,  should  be  considered.  (36) 

Response;  Milfoil  treated  with  herbicides  falls  to  the  bottom  and 
decomposes .  Although  removal  of  the  decomposing  vegetation  would 
decrease  adverse  environmental  impacts,  we  are  not  aware  of  any 
available  technique  or  equipment  which  would  do  the  job.  Chemical 
control  would  be  done  early  in  i.he  growing  season  whenever  possible 
to  prevent  decomposition  of  large  amounts  of  biomass. 

Comment;  The  Seattle  Discrict  is  to  be  commended  for  the  flexibility 
it  has  shown  in  allowing  local  sponsors  to  choose  from  alternative 
control  techniques.  We  feel  that  this  feature  of  the  program's 
design  reflects  a  sensitive  recognition  of  local  needs  and  concerns. 
It  is  also  hoped  that  the  Corps  will  recognise  that  local  governments 
need  to  have  some  flexibility  in  designing  that  portion  of  the  con¬ 
trol  program  which  will  comprise  the  local  match.  For  example,  we 
believe  that  plant  control  undertaken  at  public  expense  on  public 
beaches  and  in  non-navi gabl e  waters  should  be  considered  as  eligible 
activities  for  purposes  of  providing  local  match.  We  believe  this 
would  facilitate  the  establishment  of  an  areawide  program.  Such  a 
program  may  be  the  only  manner  in  which  this  problem  can  be  addressed 
in  a  comprehensive  and  equitable  way  in  either  navigable  or  non- 
navi  gable  waters.  (38) 

Response:  The  Seattle  District,  at  this  time,  can  participate  in 
funding  treatment  of  nonnavigable  waters  only  if  those  waters  provide 
a  direct  threat  to  infest  navigable  waters.  The  King  County  lakes  do 
not  threaten  uninfested  navigable  waters. 

Comment ;  The  public  Brochure  of  the  Aquatic  Plant  Management  Pro¬ 
gram,  published  in  August,  states  on  page  15,  that  the  non-Federal 
sponsor  must  agree  to  hold  and  save  the  United  States  free  from 
claims  that  may  occur  from  control  operations.  Although  such  a  "hold 
harmless"  clause  may  be  commonly  included  in  grant  agreements  pre¬ 
pared  by  the  federal  government,  it  should  be  recognized  that  the  use 
of  herbicides  as  a  control  operation  produces  a  particular  problem. 
The  conditions  and  restrictions  concerning  the  herbicide  label  are 
Federal  requirements  and  the  license  for  herbicide  application  and 
control  are  State  responsibilities.  It  therefore  appears  unfair  to 
ask  or  require  the  local  government  sponsor  to  assume  liability  for 
actions  and  their  implications  which  are  clearly  beyond  their  con¬ 
trol.  It  is  hoped  that  special  consideration  will  be  given  to  this 
concern  so  that  herbicides  aren't  eliminated  as  a  potential  control 
technique  solely  because  of  a  legal  technicality.  (38) 
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Response:  The  "hold  harmless"  clause  is  a  requirement  of  Federal 
cost-share  contracts.  The  local  sponsors  have  the  option  to  use  the 
nonchemical  treatment  alternatives  if  they  feel  they  cannot  accept 
the  responsibility  of  chemical  treatment. 

Comment :  Section  3.03.1,  Page  46,  recognises  that  structural  methods 
of  aquatic  weed  control  may  require  Substantial  Development  Permits 
as  defined  by  the  Shoreline  Management  Act  cf  1971.  The  application 
of  herbicide  for  weed  control  also  imposes  restrictions  upon  public 
use  of  treated  areas.  Therefore,  King  County  and  other  jurisdictions 
require  substantial  development  permits  for  herbicide  applica¬ 
tion.  ( 38 ) 

Response:  Section  3.03.1  has  been  revised  in  the  final  E1S  to  indi¬ 
cate  that  some  local  governments  are  requiring  substantial  develop¬ 
ment  permits  for  herbicide  application. 

Comnent:  Portions  of  the  technical  discussion  on  herbicides  appear 
to  need  expanding  and  clarification,  particularly  with  respect  to 
section  4.06.5.2  on  page  57.  The  statement  that  endothall,  casoron, 
and  diquat  toxicity  to  fish  is  dependent  upon  chemical  formulation 
and  the  species  of  fish  is  not  questioned.  However,  the  statement 
that  "no  fish  kills  due  to  toxicity  of  the  chemical  should  result 
from  concentrations  used  to  treat  milfoil"  is  misleading.  Elsewhere, 
the  statement  is  made  that  "dimethyl amine  salt  of  endothall  is  not 
recommended  for  use  against  milfoil  in  Washington  because  of  its  high 
toxicity  cf  fish"  (page  65,  section  6.01.6).  In  addition,  fish  kill 
can  result  from  concomitant  stress  and  oxygen  depletion  in  areas  that 
have  been  treated  with  herbicides.  (38) 

Response:  The  endothall  formulation  recommended  for  use  in  the 
aquatic  plant  program  is  dipotassium  salt  (see  paragraph  1.04.5.2  of 
the  final  EIS).  The  dimethylamine  salt  formulation  of  endothall  is 
much  more  toxic  to  fish  and,  therefore,  has  not  been  recommended. 

Although  we  expect  no  fish  kills  caused  by  oxygen  depletion  in 
treated  waters,  the  possibility  of  such  an  impact  is  discussed  in 
paragraph  4.06.5.2  of  the  final  EIS. 

Comment :  Your  letter  of  17  October  1979  made  available  to  us  a  docu¬ 
ment  identified  as  "a  draft  copy  of  the  aquatic  plant  management 
program  design  memorandum  for  the  State  of  Washington."  The  document 
carries  an  October  1979  date  and  your  letter  indicates  that  it  was 
prepared  after  the  public  hearings  of  early  September  1979.  Your 
letter  also  invites  further  comments  on  the  draft  environmental 
impact  statement  (EIS)  for  the  same  program,  if  they  can  be  provided 
by  26  October  1979. 

This  letter  constitutes  our  further  comments.  These  comments  are,  of 
necessity,  very  brief  and  cannot  be  considered  to  be  more  than  par¬ 
tially  representative  of  some  of  our  major  concerns  about  the  process 
to  date,  the  draft  SIS,  and  the  design  memorandum.  We  note  that  the 
design  memorandum  is  approximately  one  inch  thick.  Regardless  of 
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content,  it  is  inappropriate  to  provide  citisens  with  a  docunent  of 
such  bulk  and  then  allow  them  only  slightly  more  than  one  week  to 
review  it  and  submit  consents  about  it  in  relation  to  another  docu¬ 
ment.  In  this  case,  since  the  material  involvea  a  project  with 
somewhat  complex  ramifications  and  appears  to  be  part  of  the  founda¬ 
tion  for  statements  made  in  the  draft  EIS,  we  feel  that  what  has 
occurred  may  very  well  be  a  fatal  flaw  in  the  normal  public  review 
process  for  a  draft  EIS. 

Comment  number  21  in  G.M.  Zemansky's  letter  of  10  August  1979 
(consenting  as  a  private  citizen  on  the  draft  EIS)  noted  that  the 
"benefit/cost  analysis"  presented  in  the  draft  EIS  was  in  fact  an 
unsupported  assertion  rather  than  an  analysis.  According  to  the 
draft  EIS  the  methodology  and  derivation  (i.e.,  the  entire  technical 
rationale)  for  the  benefits  and  costs  was  "included  in  the  Design 
Memorandum."  Obviously,  it  was  not  in  the  draft  SIS  even  though  such 
information  was  critical  to  determination  of  the  basis  for  and  the 
validity  cf  the  limited  information  in  the  draft  EIS.  In  response  to 
Mr.  Zemansky's  freedom  of  information  request,  James  F.  Walsh 
(District  Counsel  for  your  office)  sent  an  "(un)staffed"  and 
"(un) approved"  version  of  the  design  memorandum  with  an  August  1979 
date  on  the  cover.  Mr.  Walsh's  letter  of  29  August  1979  was  the 
cover  letter  and  the  notation  on  the  document  itself  was  made  on 
31  August  1979.  That  document  was  sent  to  Alaska  and,  due  to  mail 
delays,  was  not  received  until  October  1979.  We  note  that  there  are 
significant  differences  between  the  August  and  October  1979  versions 
of  the  design  memorandum  (precisely  what  all  the  differences  are  we 
cannot  say  since  we  have  had  insufficient  time  for  review)  and  that 
neither  document  was  made  available  to  the  general  public  during  the 
announced  public,  comment  period  for  the  draft  EIS.  As  far  as  we 
know,  Mr.  Zemansky  was  the  only  citizen  who  managed  to  obtain  a  copy 
of  the  August  1979  design  memorandum  and  in  his  case  the  document  was 
obtained  after  the  close  of  the  draft  EIS  public  comment  period 
(i.e.,  in  October  1979)  and  only  as  a  result  of  a  freedom  of  informa¬ 
tion  request.  This  despite  the  fact  that  other  citizens  and  agencies 
recognized  the  critical  importance  of  the  design  memorandum  with 
regard  to  the  draft  EIS,  had  requested  copies  of  it,  and  had  been 
promised  copies  of  it.  For  example: 

1.  As  stated  in  Rodney  G.  Proctor's  comments  on  the  draft  EIS  for 
the  Municipality  of  Metropolitan  Seattle  (METRO)  of  3  August  1979  - 

"The  DEIS  frequently  refers  the  reader  to  the  Design  Memorandum 
for  more  detailed  and  specific  data  or  explanations  concerning 
major  elements  of  the  proposed  control  program  and  its  impacts. 

The  Design  Memorandum  is  not  included  with  the  DEIS  and  it  is  our 
understanding  from  discussions  with  COE  staff  that  it  will  not  be 
available  for  public  review  prior  to  the  end  of  the  public  review 
period  on  the  Draft  EIS.  However,  review  of  the  Design  Memorandum 
is  necessary  to  more  clearly  understand  such  elements  of  the 
program  as  the  basis  for  the  cost/benefit  analysis,  the  process 
proposed  for  selection  of  control  methodologies,  the  criteria 
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proposed  for  selection  of  control  areas  ard  the  proposed  system 
for  prior  iteration  and  funding  of  aite-apecific  control  programs 
in  subsequent  years." 

2.  As  stated  in  Tom  Eckman's  comments  on  the  draft  EIS  for  the 
Cascade  Chapter  of  the  Sierra  Club  of  5  September  1979  - 

"The  cort/benefit  analysis  hardly  deserves  the  name,  it  is  so 
lacking  in  substance.  We  are  told  that  more  data  is  contained  in 
the  Design  Memorandum,  but  this  document  was  not  available  to  the 
public  for  review  during  this  comment  period.  How  are  citiaens 
and  elected  officials  to  make  competent  choices  when  the  inf or- 
mation  they  need  on  which  to  base  those  choices  is  not  available?" 

3.  As  noteo  by  Wilma  Anderson  in  her  comments  on  the  draft  EIS 
for  the  Seattle  Audubon  Society  of  13  September  1979  - 

"We  were  promised  a  copy  of  the  Design  Memorandum;  however,  at 
this  writing  it  has  not  been  received." 

4.  In  his  comments  on  the  draft  EIS  of  14  September  1979  for  the 
Northwest  Office  of  Friends  of  the  Earth,  Michael  McPhail  notes  the 
importance  of  the  Design  Memorandum,  its  unavailability  to  the 
public,  the  necessity  of  law  that  it  be  available  to  the  public,  and 
requests  "that  a  formal  public  comment  period  be  established  for  the 
Design  Memorandum." 

We  do  not  consider  that  the  present  situation  is  responsive  to  that 
request.  We  would  like  to  know  precisely  what  was  the  distribution 
and  the  time  frame  of  distribution  of  both  the  August  and  the  October 
1979  versions  of  the  design  memorandum  to  members  of  the  public  and 
involved  government  agencies.  (39) 

On  October  18th  the  Army  Corps  of  Engineers'  Design  Memorandum  was 
hand  delivered  to  me  with  your  letter  of  request  for  further  comments 
on  the  Draft  Environmental  Impact  Statement.  These  comments  were 
requested  by  October  26th, 

There  appear  to  be  several  changes  from  the  DEIS  to  the  DM; 
especially  on  cost/benefit  analysis. 

At  our  meeting  with  you.  Col.  Moraski,  Bob  Rawson  and  Ron  Bush  on 
October  12th,  we  were  told  that  the  DM  was  being  revised  considerably 
("beefed  up")  over  the  DM  referred  to  in  the  DEIS.  Nevertheless,  we 
have  never  seen  the  original  (draft)  DM.  It  was  not  available  to  us 
during  rhe  DEIS  comment  time  although  we  requested  it  verbally  at  the 
public  hearing  and  in  our  comment  letter  because  points  of  the  DEIS 
were  vitally  dependent  on  that  DM. 

Now  the  DM  revision  comes  with  a  one  week  review  time.  The  DM 
revision  is  virtually  a  revised  draft  of  the  DEIS  -  or  at  least  a 
very  vital  part  of  it.  One  week  is  woefully  inadequate  time  for 
review,  and  it  is  surely  not  in  the  spirit  of  NEPA.  There  simply  is 
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inadequate  time  for  us  to  evaluate  this  Design  Menorandum;  especially 
to  compare  it  to  the  DEIS,  find  the  changes,  ..e- evaluate  them  and 
comment  in  depth.  Wo  would  suggest  that  the  entire  Draft  EIS  be 
rewritten  as  one  unit  and  resubmitted  for  public  comment.  (41) 

Response;  The  August  1979  version  of  the  Design  Memorandum  (DM)  was 
T;jt  released  for  public  review  with  the  exception  of  the  copy  sent  to 
Mr.  Zemansky.  The  October  1979  version  was  sent  to  Friends  of  the 
Earth,  the  Seattle  Audubon  Society,  METSO,  King  County,  and  the 
Washington  Department  of  Ecology  on  x7  October  1979.  The  purpose  of 
providing  the  DM  was  to  allow  review  of  cur  benefit/ cost  analysis. 

The  basic  program,  as  presented  in  the  draft  EIS,  has  not  changed 
except  for  the  addition  of  monitoring,  program  evaluation,  and 
treatment  priorities.  We  believe  that  adequate  time  was  given  to 
review  those  additions  as  they  are  presented  in  the  DM  provided  for 
your  review. 

Comment ;  Page  1-5  -(of  the  design  memorandum)  -  Waterways  Experiment 
Station  (WES)  Large  Scale  Operations  Management  Test  (LSOMT) .  As  a 
result  of  our  request  to  Colonel  Moraski  on  12  October  1979  you  sent 
us  a  "working  draft11  of  the  LSOMT  "test  plan"  which  was  received  on 
17  October  1979.  Although  we  have  not  had  sufficient  time  to  review 
that  document  in  depth  yet,  we  note  that  the  purpose  of  that  three 
year  "study"  which  commenced  this  summer  is  "to  evaluate  the  concept 
of  prevention  as  an  operational  technique  for  managing  problem 
aquatic  macrophytes  in  the  Seattle  District."  It  is  further  stated 
in  that  document  that  the  WES  has: 

"discovered  that  not  enough  is  known  about  aquatic  macrophyte 
establishment  and  spread  to  design  an  operational  prevention 
plan,  nor  are  sufficient  data  available  to  confidently  deter¬ 
mine  the  magnitude  of  the  potential  Eurasian  watermilfoil 
problems  in  the  navigable  waters  of  the  State  of  Washington." 

In  view  of  the  above  statement,  it  seems  inappropriate  for  youi 
agency  to  even  consider  a  "prevention"  program  at  this  time  let  alone 
include  such  a  program  under  the  coverage  of  a  draft  EIS  for  near- 
term  implementation.  This  problem  is  highlighted  by  other  deficien¬ 
cies  in  the  draft  EIS  regarding  the  "prevention"  program  in  the 
Columbia  River  drainage.  Mr.  McPhail's  letter  for  the  Northwest 
Office  of  Friends  of  the  Earth  on  6  September  discusses  this 
situation.  (39) 

There  is  some  confusion  regarding  the  part  of  the  Large  Scale  Opera¬ 
tions  Management  Test  (LSOMT)  in  the  state  milfoil  management  program 
(1-5).  If  the  purpose  and  scope  of  LSOMT  is  to  obtain  data  to  eval¬ 
uate  a  concept,  how  can  the  local  Corps  Le  proposing  to  put  these 
conceptual  methods  into  Immediate  use  before  said  evaluation?  (41) 

Response:  The  beginning  of  the  quote  from  the  LSOMT  is  "In  prelimi¬ 
nary  analysis  of  the  potential  of  using  prevention  as  a  method  of 
managing  aquatic  macrophytes,  it  was  discovered..."  One  cf  the  first 
tasks  of  the  LSOMT  was  to  survey  Washington  waters  to  determine:  the 


potential  for  milfoil  growth.  This  survey  was  completed  in  October 
1978.  The  results  were  utilized  in  the  design  of  the  first  year 
Aquatic  Plant  Management  Program.  We  recognize  that  these  results 
are  preliminary  and  as  more  information  becomes  available  the  design 
of  our  program  may  change  in  future  years.  The  working  draft  of 
LSOMT,  discussing  aquatic  plant  problems  in  other  parts  of  our 
country,  also  states  "In  nearly  all  cases,  the  troublesome  species 
that  now  occupies  large  areas  and  requires  frequent  and  costly  treat¬ 
ments,  could  have  been  prevented  from  reaching  the  problem  level  at 
comparatively  negligible  cost,  had  proper  attention  been  given  when 
the  pioneer  colony  was  first  observed."  The  emphasis  of  our  proposed 
prevention  program  is  on  early  detection  and  spot  treatment  of  pio¬ 
neer  colonies  with  control  measures  known  to  be  effective.  New 
techniques  or  refinements  developed  by  the  research  program  would  be 
incorporated  into  the  program.  Mr.  McPhail's  comments  concerning  the 
Columbia  River  previously  were  addressed. 

Comment :  Pages  4-20  through  4-22  (of  the  design  memorandum)  - 
Chemical  control  impact  assessment.  The  presentation  is  facile  and 
totally  inadequate.  No  documentation  to  support  various  claims  is 
given.  Problems  such  as  toxicity  to  salmonids  are  downplayed  with 
qualifications  that  attempts  will  be  made  to  "avoid  high-use  areas 
during  spawning,  rearing,  and  migration."  Besides  problems  in  the 
identification  of  such  areas  (limited  by  the  rather  imprecise  state- 
of-the-art  of  the  biological  sciences),  such  areas  were  not  identified 
in  the  draft  GIS  or  the  design  memorandum  (only  general  reference  is 
made  to  such  areas  and  the  presence  of  salmonids  in  various  areas 
proposed  for  treatment  in  the  U.S.  Fish  and  Wildlife  Service  letter 
of  2  July  1979  ur.  'er  George  L.  Capp's  name  and  appended  to  the  design 
memorandum),  there  is  the  question  of  drift,  which  is  also  not  dealt 
with  in  those  documents.  Furthermore,  various  important  aspects  of 
toxicity  such  as  interference  with  smoltif ication  are  not  discussed. 
The  absence  of  information  is  defended  with  the  statement  on  page 
4-22  that  "Chronic  toxicity  should  not  be  a  problem."  Data  to  posi¬ 
tively  support  that  statement  are  simply  not  presented  (a  general 
failing  of  both  the  draft  EIS  and  the  design  memorandum).  (39) 

We  remind  you  of  our  concern  about  herbicide  impact  on  wildlife  -  an 
area  not  addressed  in  the  DM.  (41) 

Response:  The  impact  assessment  included  in  the  design  memorandum  is 
a  summary.  A  detailed  evaluation  of  the  environmental  impacts  asso¬ 
ciated  with  chemical  treatment  is  contained  in  the  final  GIS, 

Chapter  4.  Information  regarding  chemical  toxicity  has  been  further 
expanded  in  appendix  C  of  the  final  EIS, 

Comment :  Appendix  A  (of  the  design  memorandum)  -  "Detailed  cost 
estimates."  First  of  all,  the  information  on  costs  presented  is 
totally  unsupported.  What  is  the  basis  of  the  numbers  given?  No 
references  are  listed,  although  it  appears  that  enough  of  the  assump¬ 
tions  are  explicitly  stated  to  determine  how  the  calculation  was  made 
once  numbers  were  picked.  What  is  the  basis  for  stating  that  har¬ 
vester  rental  amounts  to  $480  per  acre?  Total  harvesting  costs  in 
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other  parte  of  the  country  and  Canada  have  been  far  less  than  that 
amount  which  asstmes  two  cuttings  and  a  per  acre  cost  of  $240  per 
cut.  Similarly,  disposal  costs  are  unsubstantiated.  Local  admin¬ 
istration,  Washington  Department  of  Ecology  (DOE)  and  Corps  manage¬ 
ment  costs  total  $310  per  acre,  or  about  double  the  high  cost  in 
eastern  Canada  when  contracted  out  to  a  profit  making  firm... just  for 
administration  here?  In  the  case  of  chemical  treatment,  there  is  an 
unexplained  and  significant  variation  in  local  administration  and  DOE 
costs.  Local  administration  costs  which  were  stated  to  be  $40  per 
acre  for  mechanical  harvesting  are  $20  per  acre  for  all  of  the  chem¬ 
ical  methods  while  DOE  costs  of  supervision  vary  from  $155  to  $205 
per  acre  ($155  for  the  purported  "low  cost"  2,4-D  granular  BEE  form¬ 
ulation)  for  the  various  chemical  methods  as  compared  to  $190  for 
mechanical  harvesting.  Why?  Does  it  really  cost  less  for  local 
administration  and  DOE  supervision  of  a  2,4-D  BEE  program  than  a 
mechanical  harvesting  program?  Corps  management  costs  seem  to  stay 
the  same  in  all  cases.  Furthermore,  we  are  skeptical  of  the  acutal 
costs  cited  for  2,4-D  BEE  application  per  acre  and  in  view  of  the 
fact  that  chemical  treatment  efficiency  (as  demonstrated  in  Lake 
Washington  this  summer)  may  be  so  low  as  to  require  two  treatments  it 
would  probably  be  appropriate  to  specify  that  two  treatments  are 
necessary  in  defining  costs.  There  is  as  much  a  possibility  that 
only  one  harvesting  and  two  chemical  treatments  might  be  required  to 
accomplish  the  job  as  the  other  way  around  which  you  have  assumed. 

On  that  basis,  using  your  numbers  with  the  assumption  that  two  treat¬ 
ments  are  necessary  and  that  program  administration  costs  at  least 
equal  those  with  harvesting  an  estimate  of  $660  per  acre  is  obtained 
for  2,4-D  BEE,  your  "low  cost"  method.  With  regard  to  fiberglass 
bottom  screening,  we  also  question  the  basis  of  your  numbers.  In 
particular,  why  is  the  cost  of  DOE  supervision  so  high  ($840  per 
acre)  and  why  wasn't  the  fact  taken  into  consideration  that  the 
bottom  screens  may  last  ten  to  fifteen  years  and  that  therefore  their 
costs  must  be  amortized  over  that  time  frame  to  arrive  at  a  compari- 
tive  annual  cost?  Using  the  low  end  of  that  scale  and  crudely  divid¬ 
ing  the  total  by  it  and  adjusting  the  DOE  supervision  and  local 
administration  costs  to  those  of  mechanical  harvesting  a  per  acre 
cost  of  $l,3n0  per  acre  is  calculated  (the  low  end  estimate  yields  a 
high  end  cost  estimate  that  might  actually  be  substantially  lower). 
Although  the  Corps'  proposed  monitoring  and  evaluation  program  is  not 
discussed  and  therefore  cannot  be  evaluated,  it  is  reasonable  that  it 
is  much  higher  for  chemical  methods  than  for  uon-chemical  methods  and 
it  may  even  be  more  lopsided  than  is  shown  given  the  Corps'  bias. 
Accepting  the  Corps'  figures  of  $33,000  and  $3,000  respectively 
chargeable  to  chemical  and  non-chemical  methods  the  per  acre  cost  for 
each  in  this  100  acre  program  is  $330  and  $30.  Using  the  Corps' 

"low"  and  "high"  cost  assumptions  (i.e.,  2,4-D  BEE  over  100  acres  as 
opposed  to  mechanical  harvesting  of  90  acres  and  bottom  screening  of 
10  acres  and  using  the  Corps'  evidently  high  mechanical  harvesting 
figure  and  our  adjusted  chemical  figure)  the  comparison  is  as  follows: 
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Mechanical  Harvesting/Bottom  Screening  -  $96 ,  100 

Chemical  (2,4-D  BEE)  -  $99,000 

Excess  Cost  of  Chemical  Over  Non-Chemical  -  $  2,900 

In  other  words,  it  may  very  well  be  that  a  well  run  program  of  mechan¬ 
ical  harvesting  and  bottom  screening  would  result  in  substantial  sav¬ 
ings  of  public  monies  in  comparison  to  the  lowest  cost  herbicide 
alternative.  (39) 

According  to  the  information  contained  in  Appendix  A,  costs  for  each 
treatment  method  are  based  upon  the  following:  October  1979,  price 
levels,  including  contractor's  cost;  administrative  costs  of  local 
government;  DOE  supervision  and  COE  management.  It  is  tempting  to 
compare  the  per  acre  cost  estimates,  but  this  is  difficult  to  do  for 
a  number  of  reasons:  front  end  costs  have  not  been  amortized,  nor 
have  annual  costs  been  projected  into  the  future;  the  local  adminis¬ 
tration  costs  are  probably  optimistic  and  too  low;  the  DOE  supervision 
costs,  however,  seem  unreasonably  high  for  some  control  techniques; 
and  the  monitoring  and  evaluation  costs  were  not  included. 

It  is  unclear  why  the  per-acre  costs  of  DOE  supervision  vary  so  much 
for  each  treatment  method  given,  especially  since  local  administra¬ 
tion  and  COE  management  costs  remain  constant.  We  are  particularly 
interested  in  the  basis  used  for  the  cost  of  DOE  supervision  for  the 
use  of  fiberglass  bottom  screen  (i.e.,  $840/acre). 

In  addition,  the  distinction  between  DOE  Supervision/ COE  Management 
and  Program  Evaluation  and  Monitoring  is  unclear.  Although  separate 
costs  are  given  for  each  of  these  program  elements,  the  program 
aspects  for  each  of  these  activities  are  not  well  defined.  The  local 
sponsorCs)  may  want  to  be  actively  involved  in  the  design  and  per¬ 
formance  of  the  work.  (40) 

We  believe  that  the  question  of  milfoil/aquatic  plant  control  should 
be  based  on  alternatives  that  have  least  impact  on  the  environment  - 
including  the  human  environment.  It  is  our  assessment  that  the  DM 
concentrates  on  justifying  herbicide  use;  especially  2,4-D.  In  our 
opinion,  the  cost-benefit  analysis  epitomizes  this  point.  For 
example: 

•  The  bottom  line  for  2,4-D  does  not  include  monitoring  costs, 
costs  of  providing  alternate  irrigation  and/or  drinking  water  sources 
or  the  possibility  of  need  for  second  applications. 

•  The  bottom  screening  cost  includes  the  total  price  of  the 
item  as  a  first-year  cost.  What  is  the  second  and  subsequent  years' 
cos ts  when  these  items  are  paid  in  full?  Why  aren't  these  purchase 
costs  amortized  over  the  expected  life  of  the  screen?  The  bottom 
line  does  not  include  the  fact  that  the  city  of  Seattle  has  already 
purchased  screens  for  several  beaches.  This  would  reduce  the  cost 
figures  in  the  EIS. 
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•  The  mechanical  harvesting  bottom  line  does  not  include  the 
potential  tor  selling  the  harvested  plant.  When  doubling  the  2,4-D 
lowest  cost  figure  -  which  might  be  realistic  if  2  applications  were 
required  due  to  adjusted  application  time  for  fish  -  then  the  total 
is  almost  exactly  equal  to  the  figure  shovn  for  mechanical  harvesting. 

o  What  is  the  justification  for  the  difference  in  administra¬ 
tive  coats  for  chemical  and  other  methods?  Why  would  the  local 
administrative  costs  for  mechanical  harvesting  be  exactly  double  the 
cost  for  any  others? 

e  Ts  it  realistic  to  have  a  $900/acre  bottom  screening  contin¬ 
gency  when  mechanical  harvesting  has  $50/acre  contingency  and  the 
herbicides  vary  from  $35  (2,4-D)  to  $165/acre?  What  is  the  basis  for 
these  figures? 

e  If  the  Corps  is  the  co- funding  agency,  the  Department  of 
Ecology  is  the  umbrella  agency  and  the  local  agency  does  the  adminis¬ 
tering,  and  if  the  monitoring  and  evaluation  figures  are  separate 
(A-4) ,  then  what  explains  that  the  local  and  Corps  costs  remain  the 
same  for  all  methods  while  the  Department  of  Ecology  varies  from 
$155/acre  (2,4-D)  to  $840/acre  for  bottom  screening?  (41) 

Response:  The  costs  presented  in  appendix  A  are  based  on  October  1979 
price  levels  for  the  Seattle  area.  The  cost  of  the  mechanical  har¬ 
vesting  is  based  on  the  rental  rate,  quoted  by  the  owner  for  the  only 
known  harvester  available  in  the  Seattle  area.  Because  of  the  number 
of  variables,  the  disposal  costs  can  only  be  estimated. 

The  state  and  Federal  administration  costs  assume  cne  full  man-year 
effort  for  WDE  and  the  Corps.  The  time  for  each  agency  would  be 
split  between  the  control  portion  of  the  program  and  the  prevention 
portion.  The  time  spent  on  the  control  portion  would  be  charged  to 
only  100  acres.  If  the  number  of  acres  treated  increases,  the  admin¬ 
istration  cost  per  acre  would  decrease. 

The  amount  of  WDE  administrative  cost  varies  for  the  different  con¬ 
trol  methods  because  it  includes  7  percent  of  the  monies  passed 
through  to  the  local  governments.  The  local  administration  cost  is 
only  an  estimate.  The  estimate  for  mechanical  harvesting  is  twice 
that  for  the  other  methods  because  of  the  need  fox’  two  treatments  per 
year. 

The  assumptions  of  the  number  of  treatments  required  per  year  is 
based  on  performance  of  these  control  methods  in  other  aquatic  plant 
control  programs  but  would  be  subject  to  review  during  our  program 
evaluation. 

The  capital  cost  of  fiberglass  bottom  screens  was  not  amortized 
because  our  proposed  program  covers  only  fiscal  year  1980  and  all 
costs  must  be  paid  in  that  year.  Since  the  bottom  screening  is  no 
longer  available  as  rental  in  the  Seattle  area,  the  entire  capital 
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cost,  installation,  and  maintenance  was  included  in  the  cost  per 
acre.  It  is  noted  in  paragraph  1.04.6  o£  the  final  EIS  that  the 
costa  for  years  beyond  1980  would  be  baaed  only  on  maintenance  for 
the  remaining  life  of  the  screen. 

The  costs  for  monitoring  and  evaluation  of  the  program  have  been 
added  into  the  cost  per  acre  of  the  various  control  methods  (refer  to 
chapter  1  and  appendix  A  of  the  final  EIS) .  The  contingencies  were 
based  on  a  percentage  of  the  cost  per  acre  and  are  therefore  more  for 
botcom  screening. 

Conment ;  Appendix  B  (of  the  design  memorandum)  -  "Detailed  benefit 
analysis ."  As  already  stated,  the  information  to  determine  city  of 
Seattle  beach  impacts  and  therefore  benefits  doesn't  appear  to  exist. 
In  any  case,  it  would  appear  to  be  immaterial  unless  the  Corps  is 
proposing  to  pay  the  city  for  the  bottom  screens  which  it  has  already 
purchased  and  successfully  used.  Similarly  for  Lake  Sammamish  State 
Park,  whatever  problem  there  is  at  that  location  doesn't  appear  to  be 
related  to  milfoil  at  this  time.  Therefore,  the  very  large  benefits 
which  are  estimated  to  be  the  result  of  control  program  action  at 
Lake  Samnamish  State  Park  (about  82  percent  of  total  control  program 
estimated  benefits)  and  the  city  of  Seattle  beaches  (an  additional  6 
percent)  are  essentially  non-existent.  Further  comments  are  hardly 
necessary  with  regard  to  the  meaning  of  that.  It  is  noted  that  there 
has  been  a  substantial  change  in  benefit  estimation  since  the  August 
1979  draft  of  the  design  memorandum.  At  that  time  a  figure  of  100 
percent  reduction  was  used  in  the  event  of  no  control  program.  In 
the  October  1979  version,  a  figure  of  50  percent  reduction  was  used. 
Therefore,  the  estimated  benefits  vary  accordingly  for  those  situa¬ 
tions.  Accepting  the  Corps'  figures  for  the  other  beaches  as  given 
in  the  design  memorandum  yields  benefits  attributable  to  the  control 
program  at  them  of  $70,308.  Having  insufficient  time  to  further 
evaluate  that  situation  we  will  proceed.  In  the  design  memorandum 
benefits  from  a  control  program  for  areas  which  are  not  public 
beaches  are  in  terms  of  purported  "willingness  to  pay."  Who  would 
pay  for  what?  Insufficient  information  is  given  in  the  design  memo¬ 
randum  or  the  draft  EIS  to  determine  precisely  what  the  benefits  are 
and  equally  importantly  from  a  public  policy  standpoint  how  they 
would  be  distributed.  Benefits  for  the  prevention  program  are  equally 
suspect.  Benefits  are  claimed  for  the  Columbia  River  basin  almost 
all  the  way  to  the  Pacific  Ocean.  Previous  comments  herein  with 
regard  to  the  LSOMT  and  the  likely  potential  distribution  of  milfoil 
are  relevant. 

In  summary  with  regard  to  benefits  and  costs,  the  information  in  the 
given  design  memorandum  and  the  draft  EIS  is  inaccurate,  misleading, 
and  insufficient  with  which  to  complete  the  calculation  of  a  usable 
benefit-to-cost  ratio.  With  the  available  information  and  given  the 
time  constraints  we  have  been  working  under,  it  would  appear  that  the 
coses  of  the  lowest  cost  chemical  method  are  more  than  the  costs  of  a 
reasonable  mechanical  harvesting-bottom  screening  alternative  and 
that  the  benefit  may  or  may  not  be  greater  than  the  costs  but  if  they 
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are  greater  it  is  not  by  very  much  (for  a  control  program).  The  pre¬ 
sentation  of  both  benefits  and  costs  in  the  design  memorandum  and  the 
draft  SIS  for  a  "prevention"  program  appears  to  be  more  in  the  realm 
of  fantasy  than  anything  else  and,  in  our  opinion,  is  unusuable.  Fur¬ 
thermore,  in  any  chemical  control  program  any  possible  recreational 
benefits  would  have  to  be  adjusted  downward  to  reflect  loss  of  recrea¬ 
tional  opportunity  to  safety  restrictions  against  use  and  entry.  (39) 

Although  at  our  October  12th  meeting  we  were  told  that  the  Corps  has 
the  Metro  Macrophyte  study  indicating  rise  and  fall  of  milfoil  growth 
in  different  locations,  that  knowledge  is  not  reflected  in  the  con¬ 
trol  proposal  for  Lake  Sammamish.  Additionally,  we  direct  you  to  the 
Metro  finding  this  year  in  the  demonstration-research  project  that 
there  was  not  enough  milfoil  in  lower  Lake  Sammamish  to  justify  har¬ 
vesting,  and  that  what  was  there  was  not  in  a  location  to  impact 
recreation.  (41) 

Response:  The  Seattle  Department  of  Parks  and  Recreation  and  the 
Washington  State  Parks  and  Recreation  Commission  have  indicated  to  us 
that  the  public  beaches  proposed  for  treatment  are  in  fact  obstructed 
by  milfoil  during  the  recreation  season.  Cost-share  funding  could  be 
used  to  maintain  any  bottom  screens  now  owned  by  the  city  of  Seattle 
or  to  expand  their  usage. 

The  possible  reduction  of  recreational  activity  in  the  absence  of  a 
milfoil  control  program  would  be  variable  and  site-specific.  100 
percent  loss  did  occur  at  Steamboat  Rock  State  Park  on  Banks  Lake  in 
the  summer  of  1978.  We  do  not  believe  that  the  impacts  would  be  as 
great  at  all  areas.  The  50  percent  loss  figure  was  used  in  order  to 
avoid  over  estimating  benefits. 

The  boating  benefits  are  derived  from  the  "willingness  to  pay"  con¬ 
cept  and  are  based  on  the  willingness  of  waterfront  property  owners 
to  assume  the  expense  of  milfoil  treatment  in  the  navigable  public 
waters  fronting  their  property.  While  these  areas  are  not  adjacent 
to  publically  owned  lands,  they  are  public  waters  and  available  for 
use  by  the  general  public. 

Based  on  estimates  of  potential  milfoil  growth  in  the  Columbia  River, 
the  prevention  program  would  be  protecting  the  loss  of  recreational 
use  of  public  beaches  along  the  entire  river. 

The  loss  of  recreational  opportunities  caused  by  chemical  treatment 
would  be  insignificant  in  comparison  to  the  recreation  loss  caused  by 
untreated  milfoil  in  public  beach  areas. 

Comment :  Colonel  Moraski's  letter  of  12  October  1979  fails  to  pro¬ 
vide  answers  to  the  questions  asked  by  Mr.  McPhail  in  his  presenta¬ 
tion  of  4  September  1979  at  the  public  hearing  in  Seattle.  The 
responses  politely  side-stepped  the  questions  or  provided  information 
which  we  feel  is  insufficient  to  address  the  problems  raised  by  the 
questions.  (39) 
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Response:  In  each  response  provided  in  Che  12  October  1979  letter, 
information  was  presented  upon  which  assuaptions  or  analysis  were 
based  in  developing  the  proposed  management  program.  Where  data  is 
lacking,  we  have  made  assumptions  based  on  available  research  and 
experience  with  milfoil.  As  additional  data  becomes  available,  we 
will  update  and  modify  the  program  accordingly  through  an  annual 
program  evaluation. 

With  the  information  provided  in  the  12  October  1979  letter,  and  the 
program  information  provided  in  the  draft  EIS,  the  DM,  and  now  the 
final  EIS,  our  intent  has  been  to  fully  and  adequately  address  your 
questions  and  concerns  regarding  the  proposed  Aquatic  Plant  Manage¬ 
ment  Program. 

Comment ;  Via  our  freedom  of  information  request  of  26  September  1979 
we  obtained  copies  of  several  very  pertinent  documents  from  the 
Corps.  One  of  these  is  the  memorandum  of  29  August  1979  of  David 
Chawes  and  Judith  Petersen  and  the  attached  enclosures  regarding 
public  health  risks  (primarily  carcinogenicity  and  teratogenicity  of 
2,4-D  is  discussed)  and  monitoring/ public  notification/ employee 
safety  requirements.  Quoting  from  those  documents: 


"Many  of  the  statements  (in  the  draft  EIS)  concerned  with  the 
teratogenicity  and  carcinogenicity  of  2,4-D  are  inaccurate, 
incomplete,  and/or  inadequately  referenced." 

"It  is  the  opinion  of  the  industrial  hygienists  for  the  Seattle 
District  and  the  North  Pacific  Division  that  the  U.S.  Army  Corps 
of  Engineers  should  not  ue  a  proponent  of  the  use  of  2,4-D  as  a 
means  of  aquatic  plant  control  in  waters  used  by  the  public  for 
recreational  and  agricultural  purposes." 

"Strong  evidence  exists  that  2, *-D  causes  birth  defects  in 
animals  and  there  is  accumulating  evidence  that  it  also  causes 
cancer.  The  EIS  does  not  adequately  address  the  possibility  of 
adverse  public  health  effects  resulting  from  the  applications  of 
2,4-D  to  public-use  waters."  (39) 

As  noted  in  a  Seattle  Post-Intelligencer  editorial  on  15  October 
1979,  it  is  obvious  that  the  Corps  has  been  a  proponent  of  2,4-D  use 
for  some  time.  The  Corps  has  made  no  sec r-t  of  that  and  everyone  is 
aware  of  it.  The  question  is  why?  Part'  .  iy  in  the  face  of  solid 

and  growing  scientific  evidence  and  era/  j1  correlations  that  2,4-D 
poses  a  serious  public  health  risk  anu  :■  there  are  economically 
viable  alternatives.  If  the  Corps  doesn't  take  the  recommendations 
of  its  own  Safety  Office  industrial  hygienists  on  what  authority  does 
it  rely  for  decision  making  evaluation  with  regard  to  public  health 
risks? 

Furthermore,  the  Safety  Office  industrial  hygienists  have  also  raised 
important  questions  with  regard  to  monitoring,  public  notification, 
and  employee  safety.  Besides  the  fact  that  it  is  a  label  violation 
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to  put  toxic  chemicals  like  2,4-D  into  the  water  supply  (i.e.,  water 
used  for  irrigation  and  domestic  purposes)  that  the  lakes  involved 
are,  what  about  the  health  of  those  persons  effected  and  the  protec¬ 
tion  of  the  aquatic  environment?  There  is  no  indication  in  either 
the  draft  EIS  or  the  design  memorandum  that  the  Corps  is  willing  to 
take  steps  to  even  identify  lake  water  users  like  Mr.  and  Mrs.  Favro 
let  alone  measures  to  protect  their  health  and  comply  with  the  mini¬ 
mum  legal  requirements  relating  to  such  situations.  (39) 

There  is  growing  public  concern  about  the  over-use  of  herbicides,  and 
2,4-D  is  the  subject  of  much  current  conversation  on  this  topic. 

This  is  evidenced  by  the  in-house  memorandum  from  the  Corps'  own 
industrial  hygienists  cautioning  against  the  use  of  herbicides  in  the 
aquatic  plant  management  program.  (41) 

Response:  The  Corps'  industrial  hygienists  have  had  direct  input 

into  the  preparation  of  the  final  EIS.  Because  of  their  input  and 
public  response  to  our  proposed  program,  a  chemical  monitoring  pro¬ 
gram  has  been  added  in  order  to  limit  public  exposure  to  2,4-D.  The 
possible  public  health  impacts  associated  with  our  proposed  program 
were  addressed  in  greater  detail  with  scientific  references  cited  in 
the  final  EIS.  Provisions  have  been  made  to  provide  alternate 
sources  of  water  where  necessary,  and  provisions  for  employee  safety 
have  been  added  to  the  draft  contract  between  the  Corps  and  the  State 
Department  of  Ecology.  Further,  a  requirement  of  any  chemical  con¬ 
trol  contract  would  be  extensive  public  notification  and  identifica¬ 
tion  of  any  domestic  water  intake'".  Prior  to  chemical  application,  a 
permit  would  have  to  be  obtained  rrom  the  Department  of  Ecology  to 
assure  that  label  restrictions  would  not  be  violated. 

2,4-D  is  not  the  only  method  of  milfoil  control  acceptable  to  the 
Corps.  Every  proposed  treatment  area  has  some  non-chemical  alterna¬ 
tive  which  is  feasible  and  available. 

Comment :  It  is  unclear  in  the  DM  whether  the  COE  intends  to  allow 

local  sponsoring  agencies  the  flexibility  to  propose  other  areas  in 
selected  water  bodies  for  treatment  in  1980.  The  benefit  analysis 
indicates  that  other  areas  could  benefit  from  milfoil  control  based 
on  recreational  usage.  The  COE  DEIS  contains  the  general  statement 
that  "economic  justification  for  the  control  program  is  based  on  the 
prevention  of  recreation  loss  (swimming  and  beach  activity)  for  the 
pubLic  areas  to  be  treated,"  (page  28)  and  implies  recreational  bene¬ 
fits  were  the  primary  criteria  for  selecting  areas  in  Union  Bay  for 
control . 

However,  regarding  the  shoreline  areas  in  Union  Bay  selected  for 
control,  the  DM  states  that  "the  selection  of  a  1 00-f oot-xnde  channel 
width  is  based  on  the  objective  of  providing  adequate  navigation 
access  while  minimizing  environmental  impacts." 

Since  the  shipping  navigational  channel  does  not  require  control,  it 
seems  that  the  primary  treatment  area  selection  criteria  for  Union 
Bay  is  to  promote  recreational  navigation  and  restore  areas  to  usage 
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levels  desired  by  the  public.  The  present  proposal  for  Union  Bay 
would  not  fully  restore  recreational  use  of  the  area,  nor  does  it  pro¬ 
pose  a  channel  all  the  way  along  the  shoreline  to  facilitate  circum¬ 
navigation  of  the  bay.  We  would  appreciate  a  better  understanding  of 
your  specific  criteria  for  identifying  only  these  17  acres.  (40) 

Response:  Recreation  benefits  are  the  only  benefits  which  can  be 

assigned  a  dollar  value  and  are  therefore  the  basis  for  our  economic 
analysis.  Some  changes  could  be  made  in  the  proposed  treatment  areas 
if  they  were  minor.  Major  changes  would  require  a  supplement  to  our 
EIS.  The  specific  areas  in  Union  Bay  were  proposed  on  the  basis  of 
shoreline  development  and  other  recreation  use.  Circumnavigation 
related  to  milfoil  problems  was  not  identified  as  a  need  during  pro¬ 
gram  formulation  and  therefore  was  not  studied  es  an  objective  of  our 
1980  Aquatic  Plant  Management  Program. 

Comment:  Metro  staff  understands  through  conversations  with  COE 

staff  that  the  COE  will  consider  control  methodologies  other  than 
those  specifically  recommended  for  each  area.  For  example,  in  Union 
Bay  "Aquascreen"  might  be  considered  another  fundable  control  method¬ 
ology  if  certain  criteria  yet  to  be  defined  by  the  COE  are  met. 

Metro  staff  will  continue  discussions  with  the  COE  to  clarify  this 
issue.  (40) 

Response:  As  with  the  proposed  treatment  areas,  minor  changes  in 

treatment  methods  could  be  made  if  they  do  not  result  in  significant 
environmental  impacts  that  are  not  already  addressed  in  rhe  EIS. 

Major  changes  (i.e.,  aquascreen  over  a  large  number  of  areas)  would 
require  a  supplement  to  che  EIS. 

Comment:  Regarding  the  COE  recommendations  to  use  2,4-D  in  Union 

Bay,  it  is  unclear  whether  2,4-D  was  recommended  over  other  control 
chemicals  based  solely  upon  its  selectivity  to  control  milfoil.  If 
this  was  the  reasoning,  please  note  that  according  to  preliminary 
information  received  from  the  literature  review  conducted  as  part  of 
the  Union  Bay  project,  non-target  plants  can  be  destroyed  by  appli¬ 
cations  of  2,4-D  if  application  rates  for  milfoil  control  are 
exceeded.  (40) 

Response:  One  of  the  reasons  2,4-D  was  considered  more  acceptable 

for  use  than  other  control  chemicals  in  some  areas  is  because  of  its 
selectivity  to  control  milfoil.  Contracts  with  chemical  applicators 
would  specify  specific  rates  and  techniques  that  must  be  used. 

Comment :  In  reference  to  Table  3-2,  Alternative  Treatment  Methods, 

in  the  DM,  we  offer  the  following  information  on  harvesting  and  use 
of  Aquascreen  based  upon  information  obtained  to  date  from  our  Union 
Bay  project. 

One  of  the  disadvantages  given  in  Table  3-2  for  harvesting  was  that 
plant  regrowth  is  stimulated.  Initially,  the  process  of  harvesting 
may  stimulate  growth;  but  over  time,  the  process  eliminates  plant 
nutrients  from  the  water  system  and  allows  for  effective  control. 
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With  regard  to  Bottom  Shading  (e.g.,  Aqoaacreen) ,  our  data  indicate 
that  it  is  100  percent  effective  immediately  upon  application  at  the 
beginning  of  the  growing  season.  Difficulties  in  anchoring  the 
material  may  be  minimized  if  placement  occurs  early  in  the  season 
prior  to  extensive  macrophyte  growth.  Lifting  of  the  screens  by  gas 
bubbles  has  not  proven  to  be  a  problem  because  the  screens  are 
permeable.  (40) 

Response:  Harvesting  would  have  an  Impact  on  reduction  of  available 
nutrients  only  if  more  nutrients  were  being  taken  out  than  being 
introduced.  The  nutrient  budget  for  the  Seattle  area  lakes  has  not 
been  analyzed. 

Some  problems  with  gas  bubbles  associated  with  fiberglass  bottom 
screens  were  observed  during  the  Union  Bay  study  but  could  be  reduced 
by  earlier  placement. 

Comment :  The  disadvantage  given  in  Table  3-2  for  Bottom  Shading  is 
that  swimming  and  boating  activities  could  be  limited  during  the 
treatment  period.  It  should  be  noted  that  these  activities  would  be 
limited  only  during  the  installation  period.  (40) 

Response:  Noted. 

Comment:  Application  of  any  of  the  chemicals  listed  would  involve 
slow-moving  boats  which  "could  interrupt  or  congest  navigation  routes 
during  treatment  operations,"  approximately  to  the  minimal  level 
created  by  harvesters.  This  should  be  so  indicated  in  the 
Table.  (40) 

Response:  This  impact  is  expected  to  be  negligible. 

Comment:  Prioritization  and  Funding  of  Site-Specific  Control  Programs 

Neither  the  draft  DM  nor  the  DEIS  answer  all  the  questions  about  this 
new  program,  especially  the  management  procedures.  We  recognize  that 
many  of  the  details  remain  to  be  developed,  but  we  have  these  com¬ 
ments  to  add  at  this  time. 

The  DEIS  states  that  local  sponsors  will  submit  treatment  proposals 
Co  DOE  for  inclusion  into  the  state  program.  DOE,  in  turn,  would 
submit  the  state  proposal  to  the  Corps  of  Engineers.  The  DM  elabor¬ 
ates  on  DOE's  role  on  pages  4  through  18. 

Although  we  are  considering  a  range  of  alternatives,  one  scenario  we 
are  considering  would  have  a  single  agency  in  the  Seattle  metropolitan 
area  perform  much  of  this  work  and  provide  DOE  with  an  annual  list  of 
site-specific  treatment  proposals.  That  list  would  be  organized  to 
reflect  local  priorities.  DOE  could  then  submit  this  list  to  the 
Corps  of  Engineers  for  funding  considerations  and  the  Corps  program 
dollars  could  be  allocated  straight  down  the  list,  until  the  funds 
were  exhausted. 
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We  also  suggest  that  DOE  coordinate  its  periodic  projections  of 
milfoil  growth  with  the  local  agencies  as  wall  as  the  Corps.  Local 
sponsors  will  also  need  to  be  included  with  the  Corps  as  receivers  of 
the  DOE  results  of  the  monitoring  and  evaluation  program.  (40) 

Response;  Close  coordination  on  all  levels  of  government  will  be 
necessary  for  the  efficient  operation  of  the  proposed  program. 
Paragraph  1.12  of  the  final  EIS  outlines  our  general  priorities.  The 
prioritising  of  specific  proposals  within  this  framework  would  be 
coordinated  between  the  Department  of  Ecology  and  the  local  spon¬ 
sors.  All  information  obtained  from  the  program  will  be  available 
for  review. 


Comment :  We  have  attached  a  copy  of  our  revised  schedule.  We  look 
forward  to  the  receipt  of  your  final  EIS  for  review  and  comment.  (40) 

10/25 

UNION  BAY  DEMONSTRATION  PROJECT 
DECISION-MAKING  STRATEGY  &  TIME  FRAMES 


TASK 

Second  cut  with  harvester 

Herbicide  Literature  Study 

e  medical  effects  (done,  need  format) 
•  aquatic  environment 

Receive  preliminary  assessment  of 
alternative  control  techniques  from 
U  of  W  consultant 


TARGET  DATE 


early  October 
late  October 


late  October 


Receive  final  assessment  of  alternative 
control  techniques  from  U  of  W  consultant 

Submit  analysis  of  alternatives  to  Water  Quality 
Committee  with  recommendations  on  control 
technique,  lead  sponsor  and  financing  mechanism 

Submit  analysis  of  alternatives  to  Metropolitan 
Council  with  recomnendations  on  control  tech¬ 
nique,  lead  sponsor  and  financing  mechanism 

Water  Quality  Committee  makes  recommendation 
to  Council 

Metro  Council  makes  decision 

Local  agency  accepts  lead  role 
(in  accordance  with  SEPA) 


November 

December  13 

December  20 

January  10 
January  17 

February  1980 
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TASK 


TARGET  DATE 


Lead  agency  -  March  1980 

•  applies  for  Corps  of  Engineers 
70 X  cost-sharing  program 

•  starts  any  permit  processes  necessary 

•  may  contract  for  or  buy  any  equipment, 
supplies,  services  that  will  be  needed 

Local  agency  ready  to  take  action  to  control 

milfoil  April  1>30 

Response:  Noted. 

Comment:  It  is  our  understanding  that  Lake  Sammamish  is  the  sole 

source  of  drinking  water  for  some  residents,  and  also  that  for  many 
it  is  the  main  source  of  irrigation  water.  How  would  an  alternate 
source  of  drinking  water  be  provided  to  these  people?  How  would  a 
community  be  notified  of  herbicide  applications  to  either  drinking  or 
irrigation  water  supplies?  Would  the  Corps  apply  2,4-D  (or  any  other 
herbicide)  to  a  drinking  water  source  without  providing  an  alternate 
supply  of  drinking  water? 

Regarding  the  monitoring  and  evaluation  of  herbicides  applied  -  we 
continue  to  have  questions  on  how,  who,  when  and  what  would  be 
monitored.  And  what  would  be  presented  to  the  general  public  for 
assessment?  (41) 

Response:  The  draft  cooperative  agreement  between  the  Corps  and  WDE 

requires  that  a  public  notification  plan  be  developed  including  iden¬ 
tification  of  domestic  water  intakes  in  the  affected  area.  This,  and 
the  provision  for  alternate  drinking  water,  would  be  the  responsibil¬ 
ity  of  the  local  sponsor.  The  notification  plan  would  require  the 
posting  of  signs  at  all  properties  adjacent  to  the  affected  area 
indicating  what  treatments  were  bein%  done,  the  date  and  time  of 
application,  and  the  restrictions  oi  water  use. 

Monitoring  would  also  be  the  responsibility  of  the  local  sponsor  in 
compliance  with  requirements  of  the  Corps'  program.  The  monitoring 
would  stress  determination  of  herbicide  concentrations  in  the  water 
column.  Water  samples  would  be  analyzed  by  a  qualified  laboratory. 
The  treatment  and  monitoring  proposals  would  be  subject  to  public 
review  if  required  by  local  or  state  permit  requirements.  Evaluation 
of  the  herbicide  applications  could  include  studies  of  effectiveness, 
percent  root  kill,  and  selectivity  for  mil 'oil. 

Comments:  Although  SAS  committee  members  have  not  seen  the  written 

LSOMT  proposal,  it  is  rumored  to  include  2,4-D  test  plots  in  the 
Sammamish  River.  SAS  wishes  to  go  on  record  by  calling  for  a  FULL 
PUBLIC  REVIEW  PROCESS  of  any  Corps  proposal  for  herbicides  in  any 
Washington  waters.  (41) 


171 


i 


Response:  No  specific  proposals  have  been  made  for  the  testing  of 
2,4~D  in  the  LSOMT.  Any  chemical  treatment  proposed  would  comply 
with  all  applicable  laws  including  obtaining  necessary  permits  and 
undergoing  necessary  public  review. 

Comment:  We  request  that  both  this  lqtter  and  our  letter  of  October 
14th  be  considered  conments  to  the  existing  DEIS.  (41) 

Response:  Your  letters  of  13  September  1979  and  26  October  1979  are 
included  in  our  final  EIS.  We  have  no  record  of  an  EIS  comment  let¬ 
ter  dated  14  October  1979. 

Comment:  Again  we  reiterate  that  SAS  supports  non-chemical  methods 
of  aquatic  plant  control.  We  cannot  accept  that  this  proposal  be 
based  solely  on  an  economic  justification  (regardless  of  what  the 
costs  seem  to  say).  (41) 

Response:  The  benefit-cost  analysis  is  required  by  law  and  is  not 
the  sole  justification  for  the  program. 

Comment:  Also  you  may  be  aware  of  the  very  recent  declaration  of 
restrictions  on  the  use  of  2,4-D  in  national  forests  and  a  policy  to 
emphasize  nonchemical  methods  of  forest  management  to  be  put  into 
effect  by  the  U.S.  Department  of  Agriculture.  It  is  expected  that 
these  restrictions  will  be  extended  to  other  government  agen¬ 
cies,  (41) 

Response:  Noted. 

Comment;  As  wo  have  discussed,  and  as  the  DM  points  out,  there  are 
adequate  non-chemical  methods  of  aquatic  plant  control  available 
now.  We  encourage  the  local  Corps  to  conscientiously  re-evaluate 
their  proposed  use  of  herbicides  and  consciously  take  the  lead  in 
proposing  a  program  of  aquatic  plant  control  which  emphasizes  non¬ 
chemical  methods.  (41) 

Response:  Our  program  includes  feasible  non-chemical  methods,  as 

well  as  chemical  methods,  for  eac  .  treatment  area.  Local  governments 
have  the  option  of  selecting  the  method  they  feel  is  preferable  from 
those  we  have  identified  as  feasible  and  available  for  each  specific 
treatment  site. 

Comment :  We  request  that  the  text  of  our  response  be  printed  in  your 

final  environmental  statement,  as  required  by  CEQ  Guidelines.  (42) 

Response:  Your  input  was  considered  during  the  planning  stages  of 
our  study.  Since  your  letter  was  in  response  to  the  information  bro¬ 
chure  rather  than  the  draft  EIS,  however,  your  comments  were  not 
addressed  individually  in  this  chapter.  Per  your  request  your  letter 
has  been  included  in  appendix  E  of  the  final  EIS. 
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COST  ESTIMATES 
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1.  Treatment  Methods.  Costa  for  the  various  treatment  methods  are 
based  on  October  1979  price  levels  and  include  the  contractor's  cost, 
the  administrative  cost  of  local  government  ($2,000  per  treatment), 
Washington  Department  of  Ecology  (WDE)  supervision  and  Corps  of  Engi¬ 
neers  management.  The  contractor  cost  does  not  include  obtaining 
necessary  permits.  WDE  administrative  costs  vary  according  to  each 
treatment  method  because  all  pass-through  funds  are  assessed  7  per¬ 
cent  for  WDE  costs.  Local  administration  and  Corps  management  costs 
are  estimated  based  upon  the  staff  necessary  to  accomplish  the  work, 
including  an  allowance  for  overhead.  The  annual  costs  are  based  on 
the  treatment  of  100  acres. 

The  proposed  program  is  for  1  year  only.  Even  though  there  are  pro¬ 
visions  for  continuing  the  program  into  subsequent  years,  all  costs 
have  been  estimated  based  on  a  1-year  program.  Accordingly,  all  pro¬ 
gram  costs  incurred  are  payable  in  the  first  year.  For  instance, 
fiberglass  bottom  screen  is  not  presently  available  for  rental  in  the 
greater  Seattle  area  and,  therefore,  the  full  purchase  price  must  be 
included  in  the  first  year  costs  even  though  the  screen  has  a  useful 
life  of  more  than  1  year. 

a.  Mechanical  Harvesting.  The  costs  of  mechanical  harvesting 
are  based  upon  the  rental  rate  of  available  equipment  in  the  Seattle 
area.  The  estimated  per-acre  cost  is; 


Harvester  Rental!/  $480 

Disposal  Cost  50 

Contingencies  (10  percent)  50 

Local  Administration!'  40 

WDE  Supervision!/  190 

Program  Evaluation  30 

Corps  Management!/  80 

Total  Cost/Acre  $920 


1/Cost  for  one  treatment,  which  involves  two  cuttings  during  the 
growing  season,  includes  labor,  maintenance,  profit,  capitalization 
of  equipment  costs,  and  mobilization-demobilization. 

2/Local  administrative  costs  are  $2,000  for  100  acres.  In  the  case 
of  mechanical  harvesting,  two  cuttings  are  involved,  so  the  total 
local  administration  cost  is  $4,000  for  100  acres. 

3/40  percent  of  1  man-year  plus  $1,000  travel  plus  7  percent  of 
paas-through  funds. 

4/20  percent  of  1  man-year  plus  travel  plus  preparation  of  annual 
design  memorandum  supplement. 
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b.  Rotovating.  Rotovating  would  be  used  for  spot  treatments  in 
the  prevention  program  and  a  definite  cost  per  acre  was  not  estimated. 
Based  upon  the  Canadian  aquatic  plant  management  program,  costs  in 
the  range  of  $600  to  $700  per  acre,  plus  a  capital  cost  of  $50,000 
could  be  expected, 

r 

c  Suction  Dredge,  Suction  dredging  would  be  used  for  spot 
treatment  in  the  prevention  program  so  a  definite  coat  per  acre  was 
not  estimated.  Based  on  the  Canadian  program,  costs  in  the  range  of 
$800  to  $900  per  acre?  tIus  a  capital  coat  of  $12,000  could  be 
expec  ted . 


d.  Hand  Removal.  Hand  removal  of  milfoil  could  be  practical  in 
areas  of  limited  growth.  In  shallow  water  this  can  be  accomplished 
by  hand  pulling  with  no  special  equipment;  in  deeper  water  it  would 
require  diving  gear  and  specially  trained  personnel.  The  cost  of 
this  method,  which  would  be  based  principally  on  labor  and  the  cost 
of  diving  equipment,  if  required,  would  be  entirely  dependent  on  the 
situation.  The  use  of  this  method  would  be  minimal  and  very  local¬ 
ised.  No  per-acre  cost  has  been  estimated  because  of  lack  of  data 
and  limited  prcbable  use  of  this  method. 

e.  Chemical  Treatment.  For  chemical  treatment,  the  per-acre 
cost  includes: 

a  one  treatment  boat  with  crew; 

e  one  chase  boat  with  crew  (used  to  keep  people  out  of  treatment 
area) ; 

e  a  four-man  shore  support  crew  (used  for  public  notification 
and  any  necessary  loading  and  unloading); 

e  the  cost  of  herbicides; 

e  contingencies  (including  alternate  source  of  domestic  water 
supply  and  variations  in  chemical  costs,  labor,  equipment,  and 
monitoring  and  evaluation); 

•  Federal,  state,  and  local  administration  and  supervision; 

•  Aquatic  plant  community  and  water  chemistry  monitoring  and 
program  evaluation; 


•  Profit. 


Cl)  2,4-D  (DMA  Liquid).  Liquid  2,4-D  (DM4)  would  bo  applied 
at  a  rata  of  5  gallons  par  acre  in  areas  where  the  water  depth  is  4 
feet  or  less,  and  10  gallons  par  acre  where  the  water  ia  deeper  than 
4  feet.  The  per-acra  costs  are: 


Chemical  Costs  $100 

Labor  and  Equipment!./  45 

Contingencies  (25  percent)  35 

Local  Administration  20 

WDE  Supervision  160 

Monitoring  and  Evaluation  330 

Corps  Management  80 

Total  Cost /Acre  $776 

(2)  2,4-D  (BEE  Granular).  Granular  2,4-D  (BEE)  would  be 

applied  at  a  rate  of  100  pounds  per  acre.  The  par-acre  cost  is: 

Chemical  Costs  $  85 

Labor  and  Equipment!./  55 

Contingencies  (25  percent)  35 

Local  Administration  20 

WDE  Supervision  155 

Monitoring  and  Evaluation  330 

Corps  Management  80 

Total  Coat/Acre  $760 


O)  Diqu*t.  Diquat  would  be  applied  at  a  rate  of  2  gallons 
per  acre.  The  per-acre  cost  is: 

Chemical  Costs 
Labor  and  Equipment 
Contingencies  (25  percent) 

Local  Administration 
WDE  Supervision 
Monitoring  and  Evaluation 
Corps  Management 

Total  Cost /Acre 


jVLabor  and  equipment  costs  are  based  on  $3, 000/ day  fee  labor,  the 
rental  of  two  boats  at  a  cost  of  $64/day  each,  mobilisation- 
demobilisation  of  equipment,  and  a  capability  of  treating 
100  acres /day. 

2/The  treatment  boat  can  handle  8,000  pounds  a  day.  based  on  the 
veTght  of  chemical  used  per  acre,  the  treatment  capability  would  be 
80  acres/day. 
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(4)  Endothall  (Liquid).  Liquid  endothall  would  bo  applied 
at  a  rata  of  10  gallona  par  acra .  The  par-acre  coat  ist 


Chemical  Costs 

$245 

Labor  and  Equipment 

45 

Contingencies  (25  percent) 

70 

Local  Administration 

20 

WDE  Supervision 

170 

Monitoring  and  Evaluation 

330 

Corps  Management 

80 

Total  Cost/Acre 

$960 

(5)  Endothall  (Granular).  Granular  endothall  would  be 
applied  at  a  rata  of  500  pounds  par  acra.  The  par-acre  coat  ist 

Chemical  Costa 
Labor  and  Equipment!.' 

Contingenciea  (25  percent) 

Local  Administration 
WDE  Administration 
Monitoring  and  Evaluation 
Corps  Management 

Total  Cost /Acre 

(6)  Dichlobanil.  Dichlobenil  would  be  applied  at  a  rate  of 
150  pounds  per  acre.  The  par-acre  cost  ist 


Chemical  Costs  $435 

Labor  and  Equipment!/  80 

Contingencies  (25  percent)  130 

Local  Administration  20 

WDE  Supervision  190 

Monitoring  and  Evaluation  330 

Corps  Management  80 

Total  Cost /Acre  $1,265 


f .  Fiberglass  Bottom  Screen  (Polyvinyl  Chloride  Coated  Fibar- 
Glaaa  Screen)/  The  cost  of  fiberglass  bottom  screen  is  based  on  pur- 
chase  and  installation  because  fiberglass  screen  is  not  presently 
available  for  rental  in  the  greater  Seattle  area.  The  par-acre  cost 
ist 


1/Based  on  the  weight  of  chemical  used  per  acre,  the  treatment 
capability  would  be  16  acres/day. 

2/Based  on  the  weight  of  chemical  used  per  acre,  the  treatment 
capability  would  be  50  acres/day. 
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Fiberglass  Screen!/ 

$9,900 

Local  Administration 

20 

WDE  Supervision 

840 

Program  Evaluation 

30 

Corps  Management 

eo 

Total  Cost/Acre 

$10,870' 

2.  Program  Monitoring  and  Evaluation.  The  costs  estimated  for  eval¬ 
uation  and  monitoring  of  the  Aquatic  Plant  Management  Program  that 
are  separable  from  local  administration,  WDE  supervision,  and  Corps 
management  costs  are  listed  below: 


Persistence  and  drift  tests  to 
monitor  chemical  treatment  at 
three  sites. 


Low-Cost  High-Cost 

(Chemical)  (Mechanical) 
Program  Program 


$20,000  U 


Percentage  of  root  kill  analysis  from 

chemical  treatment  at  three  sites.  3,000  0 


Selectivity  of  plant  kill  by 
transect  analysis  at  representa¬ 
tive  treatment  sites.  4,000  0 


Program  evaluation  2/. 


9,000  $9,000 


Cont ingency 

Total  Annual  Costs 


4,000 

$40,000 


1,000 

$10,000 


3.  Prevention  Program.  Activities  in  the  prevention  program  are 
undertaken  to  keep  milfoil  from  establishing  or  reaching  levels  that 
obstruct  desired  usage.  Generally,  major  effort  is  in  surveillance 
because  of  the  need  for  intensive  and  frequent  collection  of  ground 
data  supplemented  by  aerial  reconnaissance.  Spot  treatment  is  minimal 
due  to  the  small  areas  occupied  by  pioneer  colonies.  Following  are 
descriptions  of  the  work  activities  in  each  component  of  the  first 
year  prevention  program. 


lyCost  is  based  on  a  purchase  and  installation  price  of  $0.21  per 
square  foot  and  10  percent  contingencies. 

^/Program  evaluation  includes  a  literature  search  for  state-of-the- 
art  information;  treatment  site  selection  evaluation;  treatment 
method  selection  evaluation;  and  monitoring  treatment  methods  in 
terms  of  cost,  effectiveness,  and  public  acceptance.  Of  the  total 
$10,000  ($9,000  plus  10  percent  contingency)  for  evaluation,  $7,000 
is  chargeable  to  the  prevention  program  and  the  remainder  to  the 
control  program. 
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•  Surveillance.  This  includes  aerial  photo  missions, 
ground  truth  surveys  to  verify  presence  of  suspected 
milfoil  colonies,  localized  surveys  of  potential 

milfoil  sources,  and  evaluation  of  data.  $90,000 

•  Treatment.  This  includes  spot  treatment  of  pioneer 
milfoil  colonies  for  the  purpose  of  preventing  movement  to 
other  areas  where  new  colonies  would  be  established. 

Treatment  methods  will  be  one  of  the  following:  roto- 
vating,  hand  removal,  suction  dredging,  fragment  barriers, 
or  2,4-0.  The  primary  prevention  area  is  in  eastern 
Washington  (Osoyoos  Lake,  Okanogan  River,  and  Columbia  River). 
Specific  areas  to  be  treated  have  not  been  identified 
because  the  potential  for  spread  has  to  be  determined. 

However,  the  total  area  is  estimated  to  be  less  than 

20  acres.  Operation  and  maintenance  of  fragment  barriers 

on  the  Okanogan  River  at  Oroville  are  also  included.  30,000 

•  Public  Awareness.  All  activities  are  directed 
to  informing  the  public  of  the  potential  problems 
caused  by  milfoil  and  what  actions  can  be  taken  to 
prevent  milfoil  from  reaching  major  problem  propor¬ 
tions  in  the  state.  Activities  include  public 
workshops,  newspaper  articles,  brochures,  signs, 
television  and  radio  announcements,  and  special 

notices  (e.g.  in  aquarium  shops).  10,000 

•  Training .  Activities  consist  of  workshops 
and  field  instruction  to  produce  personnel  well- 
trained  in  implementing  prevention  program  pro¬ 
cedures.  Subjects  to  be  covered  include  plant 
identification,  survey  of  commercial  outlets  that 
could  be  selling  milfoil,  documentation  of  survey 
activities,  field  orientation,  treatment  methods,  and 

reporting  procedures.  5,000 

•  Monitoring  and  Evaluation.  Monitoring  consists 
of  persistence  and  drift  tests,  root  kill  analysis,  and 
selectivity  of  plant  kill,  by  transect  analysis  at  selected 
treatment  sites.  Evaluation  consists  of  cost  and  effective¬ 
ness  analysis  of  the  overall  program,  including  state- 

of-the-art  review.  7,000 

•  Reporting .  Compilation  of  the  separate  elaments 
of  the  prevention  program  will  be  accomplished  with 
discussion  on  methods  for  improving  the  overall  effective¬ 
ness.  This  information  will  provide  input  to  the  annual 

design  memorandum  supplement.  4,000 
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•  Supervision  and  Administration*  This  includes 
Department  of  Eco logy( $22 ,o6c0i/  and  Corps  of  Engineers 
($32,000)^/  administration  and  management  costs  for  the 
prevention  program.  $34,000 

TOTAL  $200,000 

4.  Control  Program.  The  areas  designated  for  treatment  in  the  1980 
control  program  in  western  Washington  total  approximately  100  acres. 
The  actual  cost  of  the  1980  control  program  will  be  dependent  upon 
the  combination  of  treatment  methods  employed.  The  highest  cost 
involves  the  use  of  a  mechanical  harvester  in  all  areas  except 
beaches,  where  fiberglass  bottom  screens  would  be  used.  The  lowest 
cost  program  involves  the  use  of  2,4-D  (BEE)  in  all  areas.  The 
highest  and  lowest  costs  are: 

Low-Cost 


2,4-D  (BEE  granular)  100  acres  $  8,500 
Labor  and  Equipment  5,500 
Contingenc lea  3 , 500 
Monitoring  and  Evaluation  33,000 
Local  Administration  2,000 
WDE  Supervision  15,500 
Corps  Management  8,000 


TOTAL  $76,000 


High-Cost 


Mechanical  Harvesting 

90  Acres  @  $530/Acrel'  $  47,700 

Fiberglass  Bottom  Screens 

10  acres  @  $9,000/Acrefi/  90,000 

Contingencies  13,800 

Monitoring  and  Evaluation  3,000 

Local  Administration  4,000 

WDE  Supervision  25,500 

Corps  Management  8,000 


TOTAL  $192,000 


1 /Based  on  60  percent  of  1  man-year  plus  travel. 

.[/Based  on  80  percent  of  1  man-year  plus  travel,  including  annual 
deaigu  memorandum  supplement. 

3/Inc ludes  labor,  equipment  rental,  and  disposal  of  harvested  mil¬ 
foil. 

4/Inc ludes  purchaan  and  installation. 
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5*  Annual  Aquatic  Plant  Managamtnt  Program  Costs.  The  estimated 
costs  for  the  Aquatic  Plant  Management  Program  are  tabulated  belovt 


Low  Coat 

High  Cost 

Prevention  Program 

Control  Program 

$200,000 

76,000 

$200,000 

192,000 

TOTAL 

$276,000 

$392,000 

Federal  Share 
Non-Federal  Share 

$193,000 

$83,000 

$274,000 

$118,000 
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1.  General.  Benefits  creditable  to  the  Aquatic  Plant  Management 
Program  in  Washington  State  are  derived  from  consideration  of  the 
loss  of  water-related  recreation  opportunities ,  and  from  the  fact 
that  private  property  owners  are  willing  to  assume  the  cost  of 
eliminating  milfoil  obstructions  to  recreation.  Benefits  have  been 
evaluated  separately  for  the  control  and  prevention  programs. 

2.  Control  Program.  Economic  justification  for  the  control  program 
is  based  on  preventing  recreation  loss  (swimming  and  beach  activity) 
and  on  the  public's  willingness  to  pay  for  elimination  of  milfoil 
hazards.  Total  economic  benefits  are  estimated  at  $625,000  in  1980, 
the  first  year  of  the  control  program.  Each  year  thereafter,  as  the 
scope  of  the  control  program  is  modified,  attributable  benefits  will 
be  redetermined. 

3.  Economic  benefits  accrue  from  swimming  and  beach  activity  which, 
without  a  control  program,  would  be  lost  annually  because  of 
encroachment  of  milfoil.  A  precedent  for  swimming  beach  closure  due 
to  miir«jil  encroachment  was  established  when  the  swimming  beach  at 
Steamboat  Rock  State  Park  in  eastern  Washington  was  closed  by  the 
Washington  State  Parks  Commission  in  1978. 

4.  It  cannot  be  accurately  predicted  that  swimming  beaches  will  be 
uniformly  or  simultaneously  impacted  by  milfoil  encroachment.  There¬ 
fore,  a  50  percent  loss  in  swimming  participation  has  been  estimated. 
The  economic  analysis  is  based  on  the  assumption  that  all  swimming 
beaches  will  be  impacted  by  milfoil  growth,  but  that  none  will  be 
closed  to  public  use  by  park  officials.  Because  encroaching  milfoil 
reduces  open-water  areas  suitable  for  swimming,  a  very  real  deterrent 
to  swimming  at  control  program  beaches  will  be  present.  The 
Washington  State  Parks  Commission  and  other  responsible  agencies  are 
expected  to  place  certain  restrictions  on  swimming,  including  the 
posting  of  signs  warning  of  the  presence  of  milfoil. 

5.  In  addition,  a  35  percent  loss  in  beach  activity  participation, 
which  includes  sunbathing,  playing  games,  picnicking,  sightseeing, 
and  other  leisure  activities,  is  claimed.  A  similar  level  of  reduc¬ 
tion  in  beach  activity  participation  was  noted  at  Steamboat  Rock 
State  Park  in  1978  following  closure  of  the  swimming  beach  due  to 
milfoil  infestation..*/ 

6.  Seven  waterfront  parks  within  the  Lake  Washington-Lake  Sammamish 
system  have  been  identified  as  having  milfoil  infestations  and  are 
included  in  areas  of  the  proposed  1980  control  program  (see  figures 
B-l  and  B-2).  Swimming  and  beach  activities  at  these  parks  during 

^/Telecommunication  on  17  April  1979  with  Mr.  Gary  Herron,  Park 
Manager,  steamboat  Rock  State  Park,  Electric  City,  Washington. 
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the  sunmer  of  1978  is  tabulated  in  table  B-l.  To  calculate  the 
economic  benefits  that  would  accrue  from  the  control  program,  the 
summer  swimming  and  beach  activity,  measured  in  recreation 
activity ,1/  has  been  projected  to  1980  levels^/  with  and  without  a 
control  program  (see  table  B-2). 

TABLE  B-l 

CONTROL  PROGRAM  AREAS 
SUMMER  SWIMMING  AND  BEACH  ACTIVITY 
(JUNE,  JULY,  AND  AUGUST)  -  1978 


Recreation  Activity 

Waterfront  Parte  Swimming  Beach  Activity 


Madrona  Park 

Seward  Park 

Pritchard  Island  Park 

Waver ly  Park 

Juanita  Beach  County  Park 

Logboom  County  Park 
take  Sammamish  Star.e  Park 

8,296 

5,465 

4,201 

5,942 

23,878 

3,878 

256,680 

10,695 

6,984 

7,113 

8,913 

26,201 

11,829 

293,577 

TOTAL  ACTIVITIES 

308,340 

365,312 

SOURCE:  Park  and  recreation  departments  of  the  city 
County,  and  the  State  of  Washington. 

of  Seattle,  King 

TABLE  B-2 

CONTROL  PROGRAM  AREAS 

PROJECTED  SUMMER  SWIMMING  AND  BEACH  ACTIVITY 

-  1980 

With  Control  Program 

Recreation  Activity 
Swin&ing  Beach  Activity 

Total  Control  Program  Area 

320,308 

379,491 

Without  Control  Program 

Total  Control  Program  Area 

160,154 

246,669 

RECREATION  LOSS 

l.'»0,154 

132,822 

1/A  "recreation  activity"  is  a  measure  of  recreation  use  consisting 
of  a  visit  by  one  individual  to  a  recreation  site,  area,  or  project 
for  recreation  purposes  during  all  or  any  portion  of  a  24-hour  day. 
May  consist  of  several  activity  days. 

2/Based  on  the  projected  rate  of  increase  of  swimming  activity 
occasions  in  King  County  calculated  by  the  Washington  State 
Interagency  Comaittee  for  Outdoor  Recreation. 
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7.  To  convert  recreation  loss  to  economic  benefits ,  a  recreation 
value  of  $2  per  activity  was  assigned.  This  value,  which  falls  within 
the  guidelines  provided  by  the  Water  Resources  Council's  Principles 
and  Scandards  for  Planning  Water  and  Related  Land  Resources,  dated  10 
September  i'73,  reflects  bpth  the  quality  of  the  swimming  and  beach 
activity  opportunities  and  the  degree  to  which  comparable  opportuni¬ 
ties  are  available.  The  quality  of  recreational  opportunities  in  the 
proposed  treatment  areas  is  high  due  to  the  proximity  of  the  water 
bodies  to  the  Seattle  metropolitan  area  and  to  other  recreational  and 
cultural  opportunities.  Water  quality  is  also  very  good,  and  water 
temperatures  are  warmer  than  in  nearby  saltwater  Puget  Sound.  While 
numerous  alternatives  to  the  seven  waterfront  parks  included  in  the 
proposed  1980  control  program  are  available  at  other  swinming  beaches 
in  the  system,  loss  of  recreational  opportunity  at  these  seven  due  to 
milfoil  infestation  would  likely  be  accompanied  by  a  similar  loss  at 
neighboring  beaches  as  well.  Boating  benefits  are  derived  from  the 
"willingness  to  pay"  concept  and  are  based  upon  the  willingness  of 
waterfront  property  owners  to  assume  the  expense  of  treating  milfoil 
in  the  public  waters  adjacent  to  their  property.  The  value  of  the 
benefits  are  obtained  by  the  cost  of  the  treatment  method  that  prop¬ 
erty  owners  would  be  willing  to  pay  in  the  absence  of  any  other  pro¬ 
gram.  Benefits  are  based  on  the  treatment  of  *>0  acres  of  public 
waters  not  adjacent  to  public  parks  on  Lake  Washington.  Benefits 
range  from  $39,000  to  $80,000  depending  on  whether  low-cost  (Chemical 
2,4-D  BEE)  methods  or  high-cost  (mechanical  harvester)  methods  are 
considered.  For  the  purpose  of  this  analysis,  the  more  conservative, 
lower  value  of  $39,000  was  used.  In  the  absence  of  a  low-cost  pro¬ 
gram,  it  is  assumed  that  property  owners  would  be  willing  to  pay  for 
the  high-cost  program.  These  higher  benefits  were  not  used.  The 
dollar  value  of  public  recreation  benefits  are  as  follows: 

TABLE  B-3 

PUBLIC  RECREATION  BENEFITS 
CONTROL  PROGRAM 


Recreation 

Unit  Day 

Economic 

Loss 

Valve 

Benefits 

Swimming 

160,154 

X 

$2 

$320,300 

Beach  Activity 

132,822 

X 

$2 

265,600 

Boating 

39,000 

TOTAL  CONTROL 

BENEFITS 

$624,900 

8.  Prevention  Program.  The  prevention  program  for  1980  will  encom¬ 
pass  the  United  States  portion  of  Osoyoos  Lake  (see  figure  B-3), 
Okanogan  River,  and  five  reaches  on  the  Columbia  River:  Wells  Reach, 
Rock  Reach.  Rock  Island  Reach,  Wanapum  Reach,  and  Priest  Rapids  Reach 
(see  figure  B-4). 
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9.  Economic  justif ication  for  the  prevention  program  ia  based  on  the 
prevention  ol  recreation  loss  of  swimming  and  beach  activity.  No 
recreation  benefits  are  claimed  for  swimming  or  beach  activity  within 
Rock  Island  Reach  of  the  Columbia  River  because  no  potential  for 
milfoil  growth  has  been  identified  in  this  area.  Also,  no  recreation 
benefits  are  claimed  for  swiuning  or  beach  activities  on  the  Okanogan 
River  because  no  public  facilities  are  available  on  the  river. 

10.  Recreation  benefits  are  claimed  for  the  prevention  of  recreation 
loss  in  the  infestable  portions  of  the  Columbia  River  downstream  of 
the  prevention  program  area.  This  segment  of  the  Columbia  River  is 
comprised  of  the  following  six  river  reaches:  Hanford  Reach,  McNary 
Reach,  John  Day  Reach,  the  Dalles  Reach,  Bonneville  Reach,  and 
Downstream  of  the  Bonneville  Reach  (see  figure  B-4).  All  of  these 
areas,  with  the  exception  of  the  Downstream  of  Bonneville  Reach,  are 
under  Federal  jurisdiction.  Benefits  have  not  been  claimed  for 
recreation  loss  in  Hanford  Reach,  because  no  potential  for  milfoil 
growth  has  been  identified  in  this  area.  Total  average  annual  eco¬ 
nomic  benefits  over  the  100-year  period  of  economic  analysis  of  the 
prevention  program  (1980  to  2080)  are  estimated  at  $772,000  (see 
table  B-6). 

11.  Recreation  benefits  accrue  from  swimming  and  beach  activity 
participation  which,  without  a  prevention  program,  would  be  lost 
annually  because  of  encroachment  of  milfoil.  Benefits  were  based  on 
the  same  assumptions  made  for  the  control  program  in  western 
Washington:  (1)  losses  are  claimed  only  for  the  three  sumner  months 
(June,  July,  and  August)  during  which  beaches  are  officially  open  for 
swimming;  (2)  a  50  percent  loss  in  swimming  will  occur;  and  (3)  a  35 
percent  loss  in  beach  activity  participation  will  also  occur. 

12.  The  anticipated  sunnier  swimming  and  beach  activity  for  the 
prevention  program  area  for  1980  is  tabulated  in  table  B-4.  This 
forecast  represents  the  recreation  expected  at  the  time  the  pre¬ 
vention  program  begins.  In  table  B-5,  swimming  and  beach  activity  is 
projected  to  1993  levels  (estimated  year  of  maximum  infestation 
without  prevention  program)  to  represent  future  conditions  both  with 
and  without  the  prevention  program.  The  projection  of  swimming  and 
beach  activity  to  1993  levels  is  based  on  projected  rates  of  increase 
of  swimming  activity  calculated  by  the  Washington  State  Interagency 
Committee  for  Outdoor  Recreation  and  the  Oregon  Parks  and  Recreation 
Branch,  Department  of  Transportation. 
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TABLE  B-4 

PREVENT ION  PROGRAM  ALBAS 
SUMMER  SWItMING  AMD  BEACH  ACTIVITY 
BASE  CONDITIONS  -  1980 


Water  Body 

Osoyoos  Lakeiy 

Wells  Reach 

Rocky  Reach 

Wanapua  Reach 

Priest  Rapids  Reach 

Me  Nary  Reach 

John  Day  Reach 

The  Dalles  Reach 

Bonneville  Reach 

Downstream  of  Bonneville  Reach 

TOTAL  PREVENTION  PROGRAM  AREA 


Recreation  Activity 


Swinming 

Beach  Activity 

17,500 

21,600 

22,000 

27,200 

27,100 

33,500 

49,800 

61,500 

32,600 

40,300 

68,000 

84,000 

25,000 

30,900 

18,000 

22,200 

34,000 

42,000 

300,000 

370,400 

594,000 

733,600 

iy Includes  Osoyoos  Lake  State  Park  and  Deep  Bay  Park  (Oroville). 


SOURCES:  Washington  State  Parks  and  Recreation  Comnission,  Corps  of 
Engineers'  project  visitation  data,  and  Corps  of  Engineers'  Columbia 
River  and  Tributaries  Review  Study:  Recreation  Needs  Assessment. 


TABLE  B-5 

PREVENTION  PROGRAM  AREAS 
SUMMER  SWIMMING  AND  BEACH  ACTIVITY 
FUTURE  CONDITIONS  -  1993 


Recreation  Activity 

With  Prevention  Program  Swinming  Beach  Activity 

Total  Prevention  Program  Area  720,400  889,300 

Without  Prevention  Program 

Total  Prevention  Program  Area  360,200  578,045 

13.  Average  annual  economic  benefits  were  determined  by  first 
calculating  average  annual  equivalent  visitation  at  7-1/8  percent 
interest  over  the  100-year  period  of  analysis  (1980  to  2080),  both 
with  and  without  the  prevention  program.  Average  annual  equivalent 
visitation  was  based  on  swinming  and  beach  activity  expected  in  1980 
(base  conditions)  and  on  these  activities,  with  and  without  the 
prevention  program,  projected  to  1993.  Visitation  was  assumed  to 
remain  constant  after  1993.  TV.*,  difference  in  average  annual 

equivalent  visitation,  with  and  without  the  prevention  program,  was 
the  value  used  to  derive  economic  benefits  by  applying  a  recreation 


3-9 


unit  day  value  of  $1.75  per  visitation  day  lost.  This  value  is  based 
on  unit  day  values  assigned  to  Corpu  of  Engineers'  projects  upstream 
and  downstream  of  the  prevention  program  area  on  the  Columbia  River, 
is  within  Water  Resources  Council  guidelines,  and  reflects  both  the 
quality  and  availability  of  swimming  and  beech  activity  opportun¬ 
ities.  Average  annual  economic  benefits  were  derived  as  follows s 

TABLE  6 

PUBLIC  RECREATION  BENEFITS 
PREVENTION  PROGRAM 


1980-2080 

Average  Annual 

Equivalent 

Visitation 

Unit 

Day 

Value 

Average 
Annual 
Economic 
Benefits  1_/ 

Swimming: 

With  Prevention  Program 
Without  Prevention  Program 
Recreation  Loss 

680,392 

444,833 

235,559  x 

$1.75 

-  $412,000 

Beach  Activity: 

With  Prevention  Program 
Withou*-  Prevention  Program 
Recreation  Loss 

840,018 

634,354 

205,664  x 

$1.75 

-  $360,000 

TOTAL  PREVENTION  BENEFITS 

441,223  x 

$1.75 

“  $772,000 

i4.  Total  Benefits.  The  total  estimated  benefits  derived  from  the 
prevention  and  control  programs  are  tabulated  below: 


Prevention  Prowr^m 
Control  Program 


$772,000 

625,000 


TOTAL  BENEFITS 


$1,397,000 


1/Based  on  7—1/8  percent  interest. 
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1.  General.  Four  chemicals  could  be  used  in  Che  Aquatic  Plant 
Control  Programs  2,4 -D  (2,4-dichlorophenoxyacetic  acid),  diquat 
(6,7-dihydrodipyrido  (1,2-at  2,1-c)  pyrasinediium  dibromide),  caaoron 
(2,6-dichloro-ben*onitrila),  and  dipotasaium  salt  of  eudothall 
(7-oxabicyclo  (2.2.1)  heptana-2,3-dicarboxylic  acid).  .#o 
formulations  of  2,4-D  (dimethylamine  salt  (DMA)  and  b’toxyethauol 
ester  (BBS))  are  available  for  use.  Any  large-scale  application  of 
chemical  would  be  of  2,4-D  because  of  its  sele:tivity.  Diquat, 
dichlobenil,  and  endothall  would  be  used  onl>  for  very  small  areas. 
For  this  reason,  the  effects  of  2,4-D  have  been  given  more  discussion 
in  this  appendix. 

2.  2,4-D. 

a.  Effectiveness.  2,4-D  is  a  phenoxy  herbicide  which  is  widely 
used  for  the  selective  control  of  broadleaf  weeds.  At  sublethal 
concentrations,  it  acts  as  a  growth  regulator,  being  translocated 
throughout  the  plant.  At  the  optimum  dosage  for  plant  control,  this 
translocation  causes  killing  of  the  root  system  as  well  as  the 

.  /liege.  An  excessive  concentration  would  result  in  imaediate 
destruction  of  the  foliage  with  very  little  translocation  (Ashton  and 
Crafts,  1973). 

The  effectiveness  of  2,4-D  in  controlling  milfoil  depends  on  the  time 
of  treatment  and  density  of  the  milfoil.  The  British  Columbia  Minis¬ 
try  of  the  Environment  has  documented  up  to  98  percent  reduction  of 
milfoil  in  open  water  when  treated  with  20  pounds  acid  equivalent  per 
acre  during  its  rapid  growth  period.  They  have  obtained  100  percent 
control  in  an  area  with  restricted  water  exchange. 

In  areas  treated  later  in  the  year,  which  then  had  a  higher  plant 
density,  the  reduction  went  down  to  52  percent  (British  Columbia 
Ministry  of  the  Environment,  undated). 

2,4-D  has  been  shown  to  be  effective  in  treating  milfoil  infestations 
in  quiet  waters  of  the  TVA  system,  with  complete  control  reported  in 
Piney  River  embaymer.t..  It  is,  however,  ineffective  in  controlling 
growth  along  the  main  river  and  in  lake  areas  where  downstream  flow 
or  turbulent  water  rapidly  dissipate  the  chemical  (Smith,  1971). 

b.  Persistence.  Persistence  of  2,4-D  in  the  water  column  is  a 
function  of  factors  such  as  rate  of  treatment,  extent  of  dilution, 
depth,  flow,  or  addition  of  water  to  the  system.  Degradation  by 
micro-organisms  (Andus,  1964)  and  metabolism  by  plants  (Crafts,  1964) 
are  major  routes  of  herbicidal  decomposition.  Temperature  is  an 
important  variable  affecting  the  rate  of  dissipation  since  it 
influences  the  rate  of  biological  activity  in  a  treated  habitat 
(Brown  and  Mitchell,  1948).  Camfield  (1975)  noted  that  in 
deo^genated  water,  2,4-D  takes  13  times  as  long  to  degrade  as  it 
does  in  warm  aerobic  water.  The  faster  rate  of  degradation 
corresponds  with  conditions  promoting  greater  metabolic  activity  of 
plants  and  micro-organisms. 
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Under  laboratory  conditions,  2,4-D  at  a  concentration  of  4.79  ppm  in 
sterile  water  has  an  average  half-life  of  4  days  (Alton  and  Stritake, 
1973).  It  was  observed  by  Bell  (1956)  that  ultraviolet  (U.V.) 
radiation  causes  decomposition  of  2,4-D  molecules  (cleavage  of  the 
carboxyl  group)  to  phenolic  compounds  and  by  ring  fission  to 
aliphatic  products.  In  natural  aquatic  systems,  the  level  of  U.V. 
light  would  be  much  lower,  and  absorption  of  that  light  would  be  mr.ch 
greater  than  under  laboratory  conditions. 

Several  genera  of  1 scteria  are  known  to  decompose  2,4-D.  These 
include  Aerobacter,  Achromobacter ,  Flavobacterium,  and  Coxyne . 

Aerobic  conditions  w.ire  essential.  Degradation  was  attributed  to  the 
formation  of  adapative  encymes.  Other  micro-organisms  observed  to 
degrade  2,4-D  are  Mycoplasma  sp.  and  paramecia  (Wedemeyer,  1966; 
Robeck  et  al.,  1963;  Steenson  and  Walter,  1956  and  1958;  Rogoff  and 
Reid,  1954;  Bell,  1957). 

Freshwater  ponds  in  Florida  and  Georgia  were  treated  with  2,  4,  and  8 
pounds  of  2,4-D  acid  equivalent  per  acre.  The  h'ghest  level  of 
residue  recorded  in  the  water  was  0.692  ppm  in  a  Georgia  pond  3  days 

after  treatment  with  8  pounds  per  acre.  By  28  days,  all  six  ponds  in 

the  experiment  were  down  o  0.005  ppm  (Smith  and  Isom,  1967). 

The  herbicide  2,4-D  is  strongly  cationic  and  will  therefore  bind  with 
soil  particles  upon  contact  (Newbold,  1975).  The  relative 
electro-negativity  of  sediment  particles  is  responsible  for  their 
ability  to  retain  2,4-D  mclecules.  Clay  or  silt  will  tend  to  bind 
2,4-D  more  strongly  than  will  sandy  particles. 

Smith  and  Isom  (1967)  measured  the  residues  of  2,4-D  in  the  hydrosoil 
of  six  ponds  treated  with  the  herbicide  in  Florida  and  Georgia.  The 
highest  level  of  residue  was  0.046  ppm  in  a  Florida  pond  3  days  after 

treatment  with  8  pounds  acid  equivalent  per  acre.  Twenty-eight  days 

after  the  treatment,  0.007  ppm  was  the  highest  concentration  found  in 
any  of  the  ponds. 

Way  and  Chancellor  (1976)  report  that  55  days  after  treatment  with 
1.33  ppm  of  granular  2,4-D  BEE,  there  was  a  concentration  of  0.1  ppm 
in  the  hydrosoil.  Newbold  (1976)  found  the  persistence  of  liquid 
2,4-D  DMA  in  aquatic  mud  to  be  about  1  month. 

The  only  data  on  the  persistence  of  2,4-D  in  the  northwest  waters  is 
from  British  Columbia.  In  open-wuter  areas,  treated  with  20  to  40 
pounds  acid  equivalent  per  acre,  detectable  levels  of  2,4-D  were 
present  in  the  water  from  6  to  10  days.  In  a  closed  system,  2,4-D 
was  detectable  for  59  days.  2,4-D  was  detectable  in  the  sediment 
from  37  to  161  days  following  treatment  (see  table  C-l). 
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TABLE  C-l 


Sunnary  of  2,4-D  Concentrations  (ppm)  in  Water  Sampled 
from  Treatment  Areas  (British  Columbia)* 


Maximum 

Application  Surface  2,4-D 

Site  Concentrations 

Maximum 
Bottom  2,4-D 
Concentrations 

Persistence  of 
Detectable 
2,4-D  (days) 

Total 

Samples 

Taken 

Open  Sites: 

Skaha  Lake 

0.063 

0.14 

6 

97 

Nashwhito  Creek 

0.19 

0.23 

9 

153 

North  Arm 

20  lb/acre 
Retreatment 

0.056 

0.36 

10 

68 

North  Arm 

30  lb/ acre 
Treatment 

0.060 

3.25 

6 

68 

North  Arm 

20  &  40  lb/acre 
Treatment 

ND* 

0.67 

6 

74 

Enclosed  Site: 

Westside  Cays 

1.26 

4.0 

59 

198 

TOTAL 

658 

*From  British  Columbia  Ministry  of  the  Environment  Information  Bulletin 
(undated). 
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c.  Breakdown  Products.  2,4-D  applied  for  aquatic  plant  control 
is  broken  down  by  ultraviolet  light,  algae,  bacteria,  and  higher 
plants.  Valentine  and  Bingham  (1974)  found  the  major  metabolites  of 

2.4- D  broken  down  by  algae  to  be  (3-hydroxy-2,4-dichlorophenoxy) 
acetic  acid  and  5-hydroxy-2,4-dichlorophenoxy)  acetic  acid.  Crosby 
and  Tutass  (1966)  found  that  the  major  reaction  of  2,4-D  exposed  to 
water  and  ultraviolet  light  was  the  cleavage  of  the  ether  bond  to 
produce  2,4-dichlorophenol.  The  2, 4-dich loro phenol  is  then  dehalo- 
genated  to  4-chlorocatechol  and  presumably  to  1,2,4-benzenetriol, 
with  the  final  result  being  polymeric  humic  acids.  The  photodecompo¬ 
sition  rate  of  2,4-D  sodium  salt  in  aqueous  solution  was  50  percent 
in  50  minutes  at  pH  7.0.  The  photodecomposition  rate  of  2,4- 
dichlorophenol  was  much  faster,  50  percent  in  5  minutes  at  pH  7.0. 

The  main  product  of  2,4-D  degradation  by  micro-organisms  is  also 

2.4- dichlorophenol  (Rogoff  1961),  but  when  broken  down  by  higher 
plants,  several  different  para-hydroxy lated  breakdown  products  result 
(Ashton  and  Crafts,  1973). 

Concern  has  been  expressed  that  2,4-dichlorophenol  could  be  a 
carcinogen.  Boutwell  and  Bosch  (1959),  in  an  experiment  with 
laboratory  mice,  tested  derivatives  of  phenol  including  2,4- 
dichlorophenol  for  the  ability  to  promote  tumors.  They  showed  an 
increased  occurrence  of  tumors  when  applied  in  conjunction  with 
dimethylbenzanthracene  and  benzene.  Although  they  did  not  discuss 

2,4-dichlorophenol  specifically,  they  concluded  that  the  hazard  of 
phenolic  compounds  to  man  must  be  considered.  They  qualified  their 
findings  by  adding  that  even  though  chronic  phenol  poisoning  resulting 
from  industrial  contact  has  been  observed,  no  association  between 
exposure  to  phenol  and  the  incidence  of  human  cancer  has  been  seen. 
They  further  state  that  the  results  with  mice  suggest  that  even  in 
susceptible  animals,  tumors  result  only  after  continued  exposure  to 
relatively  large  quantities  of  the  reagent. 

A  Russian  study  (Konstantinova  et  al.,  1976)  suggests  that 

2.4- dichlorophenol  and  2,4-D  may  &'  t  synergistically  to  increase 
embryotropic  effects  in  rats  (see  discussion  below  on  teratogenicity). 

d.  Biological  Accumulation.  2,4-D  is  absorbed  and  accumulated 
within  the  bodies  of  some  living  organisms.  It  is  not,  ncwever, 
magnified  in  the  food  web.  At  sublethal  concentrations,  2,4-D  is 
metabolized  in  plants.  At  lethal  concentrations,  the  excess  is 
retained  until  death  and  decay  of  the  plant  when  it  is  rereleased. 
Among  aquatic  fauna,  some  species  concentrate  higher  amounts  of  2,4-D 
than  others,  but  the  herbicide  is  not  retained  indefinitely.  The 
Watt's  Bar  and  Guntersville  experiments  by  the  TVA  showed  that  little 

2.4- D  is  retained  by  fish.  Molluscs  do  concentrate  substantial 
amounts  of  the  herbicide.  After  treatment  with  40  and  100  pounds  of 

2,4-D  BEE  per  acre,  mussels  (Mytilus  sp.)  showed  concentrations  of 
0.38  ppm  and  0.70  ppm  in  96  hours.  The  concentration  in  the  water 
was  0.001  ppm  2,4-D  after  1  hour.  Ho  ill  effects  were  associated 
with  the  accumulation.  Some  mussels  examined  showed  lower  values 
than  control  organisms.  Eight  samples  of  fish  were  taken  from 
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several  species  (channel  catfish,  sanger  and  gizzard  shad),  all  of 
which  retained  no  2,4-D.  Only  one  sample  of  bluegill  had  concen¬ 
trated  2,4-D.  Fifty  days  after  treatment,  it  contained  .15  ppm  2,4-D 
BEE  (Smith  and  Isom,  1967).  Eastern  oyster  was  found  to  concentrate 

2,4-D  BEE  at  18  ppm  from  water  with  a  concentration  of  0.1  ppm.  A 
sample  of  these  oysters  was  placed  in  clean  water  for  7  days,  and  the 

2,4-D  disappeared  from  their  bodies.  Wojtalik  et  al.,  (1971)  examined 
plankton  and  found  them  to  contain  3.6  ppm  2,4-D  4  weeks  after  treat¬ 
ment  at  40  pounds  per  acre  with  2,4-D  DMA.  Whitney  (1970)  measured 
residues  of  2,4-D  in  benthic  organisms  (grass  shrimp,  damselfly 
nymphs,  and  scud)  and  found  the  highest  concentrations  to  be  0.23  ppm 
24  hours  after  treatment.  Residues  in  blue  crabs  never  exceeded  0.1 
ppm. 


e.  Toxicity.  The  toxicity  of  2,4-D  is  dependent  upon  the 
formulation  involved  and  the  species  affected  (see  tables  C-2  and  C-3). 

2,4-D  is  not  considered  to  be  greatly  toxic  to  man.  It  is  extremely 
unlikely  that  toxic  doses  could  be  received  from  spray  applications, 
but  safe  handling  and  storage  of  the  concentrate  should  be  exercised. 
Berwick  (1970)  places  the  LD50  of  2,4-D  to  humans  at  approximately 
400  mg/kg  body  weight.  Four  cases  of  2,4-D  poisoning  recorded  in  the 
literature  were  discussed.  Symptoms  of  the  different  victims  included 
fatigue,  nausea,  vomiting,  loss  of  weight,  diarrhea,  numbness  of  the 
fingers  and  toes,  shooting  pains  in  the  feet,  swelling  of  feet  and 
legs,  headaches,  and  vertigo.  All  of  the  victims  did  not  experience 
all  of  these  symptoms,  and  it  is  not  known  which  symptoms  were  caused 
by  the  various  chemicals  mixed  with  the  2,4-D  such  as  S-ethylde- 
propylthiolcarbonate ,  epichlorohydrin,  kerosene,  and  emulsifiers. 

These  exposures  were  related  to  terrestrial  application  and  were  the 
result  of  misuse  or  accidental  contact  with  the  herbicide,  prolonged 
contact  of  the  herbicide  on  the  clothes  or  skin,  or  the  accidental 
drinking  of  the  herbicide.  Since  2,4-D  is  widely  used  in  agriculture 
and  there  is  a  general  lack  of  reported  problems,  it  is  assumed  that 
it  is  nontoxic  to  humans  at  the  levels  of  normal  exposure.  The 
exposure  to  the  general  public  from  an  aquatic  plant  program  would  be 
minute  in  comparison  to  the  exposure  of  agricultural  workers. 

The  established  acceptable  intake  of  2,4-D  for  humans  ranges  between 
zero  and  0.3  mg/kg  body  weight  (W.H.O.,  1977).  The  U.S.  Occupational 
Safety  and  Health  standard  for  employees  exposed  to  2,4-D  must  not 
exceed  *n  8-hour  time-weighted  average  of  10  mg/m^  in  a  working 
Atmosphere  during  an  8-hour  shift  for  a  40-hour  work  week.  The 
acceptable  ceiling  in  U.S.S.R.  is  1  mg/m^  (Wine 11,  1975). 

Waterfowl  have  a  high  resistance  to  2,4-D.  The  LD50  for  young 
mallards  was  measured  to  be  above  1,000  mg/kg  b.w.  for  2,4-D  acid  and 
more  than  2,025  mg/kg  for  the  sodium  salt.  For  young  pheasants,  the 
U>50  was  472  mg/kg;  young  coturnix,  668  mg/kg;  and  pigeons,  668 
mg/kg.  This  was  when  the  stated  dosage  was  given  orally  in  a 
capsule.  The  LC50  of  diet  was  found  to  be  over  5,000  ppm  for  the 
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TABLE  C-2 

Acute  Toxicity  of  Herbicides  to  Mammals  and  Birds 


Herbicide 

Organism 

50 

Reference 

2,4-D  Acid 

Mice 

375  mg/kg  b.w. 2J 

Hill  &  Carlisle,  1947 

II 

m 

368 

Vl 

II 

Rowe  &  Hymes,  1954 

II 

Rats 

375 

II 

II 

Specter,  1955 

II 

it 

666 

It 

II 

Hill  &  Carlisle,  1947 

n 

Guinea  Pigs 

469 

11 

II 

Rowe  &  Hymes,  1954 

ti 

•i 

1,000 

II 

II 

Hill  &  Carlisle,  1947 

Dogs 

100 

II 

Drill  &  Heratyka, 

1953 

it 

Rabbits 

800 

II 

II 

Spector,  1955 

it 

Mule  Deer 

400-800 

II 

II 

Tucker  &  Crabtree, 
1970 

it 

Humans 

About  400 

•1 

II 

Berwick,  1970 

ti 

Chicks 

541 

If 

II 

Rowe  &  Hymes,  1954 

ii 

Mallards 

1,000 

II 

11 

Pimental,  1971 

•i 

Pheasants 

472 

11 

It 

ii  n 

it 

Coturn ix 

668 

r 

II 

II  II 

it 

Pigeons 

668 

n 

II 

II  11 

it 

Bobwhite 

5,000 

ii 

II 

II  II 

y  LDso 

lethal  dose  to  50 

percent  of  test 

animal  8  • 

2/Mg/kg  b.w. 

■  milligrams  of 

the  herbicide 

per  kilogram  of  body  weight  of 

the  organism. 


TABLE  02  (con.) 


Acute  Toxicity  of 

Herbicides  to  Kanaals 

and  Rirdti 

Herbicide 

Organism 

“50^ 

Reference 

Dichlobenil 

Rata 

3,160  ng/kg/bw 

USDI,  1970 

it 

Mallards 

2,000  0 

II 

Tucker  &  Crabtree 
1970 

•i 

Pheasants 

1,189  " 

If 

Tucker  &  Crabtree 
1970 

Diquat 

Rat 

400-440  " 

II 

WSA,  1967 

a 

Mallard 

564  " 

II 

Tucker  &  Crabtree 
1970 

Endothall 

(Dipotassiuia 

Balt) 

Rat 

125  ” 

II 

Amchem,  undated 

I 
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TABLE  C-3 


Acute  Toxicity  of  Herbicides  to  Fish 


Herbicide 

Common  Name 
of  Fish 

Species 

Time 

Exp. 

LC  ^ 

“*50 

Reference 

2,4-D  (BEE) 

Bluegill 

Lepomis 

macrochirus 

24 

hrs . 

2.1  ppm 

Hughes  & 
Davis,  1963 

tl 

II 

tt 

48 

hrs. 

II 

II 

2,4-D  (IMA) 

II 

II 

24 

hrs . 

220-548 

It 

tl 

II 

tl 

48 

hrs. 

220-458 

It 

tt 

Channel 

Catfish 

Ictalurus 

punctatus 

96 

hrs . 

125  ppm 

U*  Si  A*C»0*E*  f 
1978 

II 

Fathead 

Minnows 

Pimephales 

promelas 

96 

hrs . 

335  ppm 

•i 

II 

II 

II 

48 

hrs . 

350  ppm 

n 

II 

Rainbow 

Trout 

Salmo 

gairdneri 

96 

hrs. 

100  ppm 

Folmar, 

1976 

Dichlobenil 

(Granular) 

Bluegill 

Lepomis 

macrochirus 

24 

hrs. 

20.0  ppm 

Jones,  1964 

II 

II 

It 

24 

hrs. 

37.0  ppm 

Hughes  & 
Davis,  1962 

II 

II 

It 

48 

hrs. 

20.0  ppm 

Bohmont ,  1 967 

II 

Rainbow 

Trout 

Salmo 

gairdneri 

48 

hrs . 

22.0  ppm 

Jones,  1964 

II 

Harlequin 

Fish 

24 

hrs  • 

120.0  ppm 

Alabaster, 

1969 

II 

Redear 

Lepomis 

microlophus 

48 

hrs . 

20.0  ppm 

Cope,  1965 

I 


H 


1/  LC50  -  lethal  concentration  to  50  percent  of  the  test  animals. 
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TAB  IS  C-3  (con) 


Acute 

Toxicity  of  Herbicides  to 

Fish 

Herbicide 

Common  Name 
of  Fish 

Species 

Time 

Exp. 

LC50  y 

Reference 

Dichlobenil  Bluegill 

(Wetable  powder) 

Lepomis 

macrochirus 

24  hrs. 

17.0  ppm 

Hughes  & 
Davis,  1962 

II 

m 

11 

24  hrs. 

22  ppm 

Cope,  1965 

It 

Rainbow 

Trout 

Salmo 

gairdneri 

24  hrs . 

23  ppm 

•i 

Diquat 

Harlequin 

Fish 

24  hrs . 

76  ppm 

Alabaster, 

1969 

it 

Rainbow 

Trout 

Salmo 

gairdneri 

24  hrs . 

90  ppm 

ii 

•i 

Brown 

Trout 

S.  trutta 

24  hrs . 

32.6  ppm 

Simonin  & 
Skea,  1977 

m 

Brown 

Trout 

II 

96  hrs . 

20.4  ppm 

II 

it 

Largemou th 
Bass 

Micropterus 

salmoides 

24  hrs . 

24  ppm 

Surber  & 
Pickering, 
1962 

ii 

Bluegill 

Lepomis 

macrochirus 

24  hrs. 

91  pm 

ii 

it 

Fathead 

Minnow 

Pimephales 

promelas 

24  hrs. 

140  ppm 

ii 

n 

Striped 

Bass 

Morone 

saratilis 

24  hrs. 

315  ppm 

Wellborn, 

1969 

ii 

Rainbow 

Trout 

Salmo 

gairdneri 

48  hrs. 

12.3  ppm 

FWPCA,  1968 

ii 

Chinook 

Salmon 

Oncorhynchus 

tshauytscha 

48  hrs. 

28.5  ppm 

Bond,  Lewis  & 
Fryer,  1959 

ii 

it 

II 

48  hrs. 

28.5  ppm 

Bohmont,  1967 

ii 

Coho 

Salmon 

0.  kisutch 

96  hrs . 

30  ppm 

Lore  et  al., 
1978 

I/LC50  “  lethal  concentration  to  50  percent  of  the  test  animals. 
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TABLE  C-3  (  con) 


Acute  Toxicity  of  Herbicides  to  Pith 


Herbicide 

Canon  Name 
of  Fish 

Species 

Time 

Exp. 

24  hrs. 

LCso  y 

428  ppm 

Reference 

Hughes  & 
Davis,  1963 

Endothall 

(Acid) 

Bluegill 

Lepoaia 

macrochirus 

m 

M 

#f 

24  hrs. 

450  ppm 

Surber  & 
Pickering, 
1962 

1? 

Fathead 

Minnow 

Pimephales 

promelaa 

24  hrs. 

560  ppm 

II 

M 

Largemouth 

Bass 

Micropterus 

salmoides 

24  hrs. 

560  ppm 

II 

t« 

Harlequin 

Fish 

24  hrs. 

565  ppm 

Alabaster , 
1969 

II 

Redfin 

Shiner 

Notropis 

umbratilis 

96  hrs. 

95  ppm 

Walker,  1963 

It 

Red sided 
Shiner 

Richardsonius 

balteatus 

96  hrs. 

105  ppm 

n 

II 

Bluntnose 

Minnow 

Pimephales 

notatus 

96  hrs. 

120  ppm 

n 

M 

Largemouth 

Bass 

Micropterus 

salmoides 

96  hrs. 

120  ppm 

H 

It 

Redear 

Sun fish 

Lepomis 

tnicrolophua 

96  hrs. 

125  ppm 

M 

tl 

Carp 

Cyprinus 

carpio 

96  hrs . 

1  75  ppm 

it 

II 

Yellow 

Bullhead 

Ictalurus 

matalis 

96  hrs. 

175  ppm 

it 

»» 

Black 

Bullhead 

I.  melaa 

96  hrs. 

180  ppm 

it 

J7LC50  -  lethal  concentration  to  50  percent  of  the  test  animals. 
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Barbie Ida 

Acute 

Coaaon  Base 

of  Fiah 

TABLE  C-3  (con.) 

Toxicity  of  Harbicidaa  to 

Tina 

Spaciaa  Exp. 

Fiah 

lc  y 

.50 

Reference 

Bndothall 

(Copper) 

Rainbow 

Trout 

Salmo 

xairdneri 

48  hra. 

.29  ppm 

FWPCA,  1968 

Bndothall 

II 

•1 

48  hra. 

1 . 15  ppm 

II 

(DMA) 

Bndothall 

(Diaodium 

Rad  fin 

Shiner 

Notropis 

umbratilia 

96  hra. 

105  ppm 

Walker,  1963 
&  1964 

Salt) 

II 

Bluntnoae 

Minnow 

Pimephalaa 

notatua 

96  hra. 

110-120 

ppm 

Walker,  1963 
&  1964 

«« 

Carp 

Cyrinua 

carpio 

96  hra. 

145-210 

II 

•• 

Brown 

Bullhead 

Ictalurua 

nebuloaua 

96  hra. 

170-175 

II 

II 

Black 

Bullhead 

• 

.2 

s 

Ml 

96  hra. 

180-185 

II 

II 

Bluagill 

Lapomia 

macrochirua 

96  hra. 

125-150 

II 

19 

Redear 

Sun fiah 

Lapomia 

aicrolophua 

96  hra. 

125  ppm 

II 

It 

Largeaouth 

Baaa 

Micropterua 

aalmoidea 

96  hra. 

120-125 

II 

1/ 


-  lethal  concentration  to  50  percent  of  tha  teat  animala. 
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following  2-week-old  birds  fed  on  treated  feed  5  days  and  untreated 
for  3  days:  ma llnrds >  pheasants,  bobwhites,  and  coturni  (Pimentel, 
1971). 


As  with  birds,  manuals  are  at  a  lower  risk  from  2,4-D  applied  to  an 
aquatic  system  than  organisms  which  are  restricted  to  that  system. 
The  LD50  of  2,4-D  for  manuals  is  100  ppm  and  up.  In  long-term 
feeding  rials,  test  animals  were  tolerant  of  doses  up  to  25  percent 
and  as  low  as  0.4  percent  of  the  acute  oral  LD50  fed  on  a  con¬ 
tinuing  basis  without  ill  effects.  The  following  LD50  were  found 
for  several  species  of  mammals  (Pimentel,  1971): 


Ratr. 

Mice 

Rabbits 

Dogs 

Guinea  pigs 
Mule  Deer 


666  mg/kjj 

375  rag/kg 

800  mg/kg 
100  rag/kg 
1,000  mg/kg 
400-800  m3 /kg 


These  dosages  represent  oral  intake  of  the  specified  ratio  of  2,4-D 
to  body  weight.  Signs  of  poisoning  include  loss  of  appetite,  loss  of 
weight,  weakness,  lack  of  coordination,  and  alterations  of  the  liver 
and  other  internal  organs. 


Results  of  studies  with  fish  show  .lie  acute  toxicity  of  2,4-D  to 
range  between  1  ppm  and  1,C00  ppm.  Toxicity  is  largely  associated 
with  the  eaters  and  oil-soluble  amine  formulations.  The  water- 
soluble  amine  salts  "to  all  intents,  are  uontoxic  to  fish"  (C.A. S.T., 
1975). 


During  the  TVA's  experiments  at  Watt's  Bar  and  Guntersville 
monitoring  stations,  fish  were  observed  to  move  out  of  the  treated 
areas  as  a  result  of  applying  40  and  100  pounds  of  2,4-D  BEE  per 
acre.  No  mortality  of  free-swimming  fish  in  treated  areas  of  the 
lakes  were  observed.  However,  at  Watt's  Bar,  there  was  a  5  percent 
mortality  rate  among  caged  fish  (Smith  and  Isom,  1967).  Alabaster 
(1969)  reported  that  the  LD50  for  rainbow  trout  was  250  ppm  for  24 
hours.  In  laboratory  experiments,  2,4-D  acid  was  not  toxic  to  blue- 
gill  or  largemouth  bass  at  1  ppm  and  was  only  slightly  toxic  at  100 
ppm.  Bluegill,  green  sunfish,  and  smallnouth  basr  fry  survived  a 
concentration  of  10  ppm  2,4-D  BEE  for  8,  4,  and  5  days,  respectively, 
during  an  8-day  experiment  (Pimentel,  1971).  No  mortality  was 
observed  in  native  fish  in  an  east  coast  estuary  when  2,4-D  BEE  was 
applied  at  30  pounds  per  acre  (Beaven  et  al.,  1962).  Rawls  (1965) 
later  observed  that  2,4-D  acetamide  applied  to  an  estuary  at  20 
pounds  per  acre  killed  all  caged  fish  (mostly  pumpkinseed)  within  30 
days.  The  mortality  of  bluegill  ranged  from  19  percent  to  100 
percent  in  ponds  treated  with  10  ppm  2,4-D.  Spawning  was  delayed  2 
weeks.  Fry  production  appeared  essentially  the  same  at  0.1,  0.5,  1, 
5,  and  10  ppm  2,4-D.  Fish  in  the  pond  treated  at  10  ppm  showed  three 
times  the  growth  in  weight  sb  control  fish.  Other  concentrations 
showed  a  greater  increase  in  weight  than  did  the  controls  but  not  as 
much  as  the  fish  in  the  10  ppm  concentration.  The  most  severe 
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pathologic  effects  observed  in  fish  at  the  highest  concentration 
involved  the  liver,  vascular  system,  and  brain,  and  lasted  84  days 
(Cope  et  al.,  1970). 

The  toxicity  of  2,4-D  to  aalmonids  is  not  known,  but  early  indications 
are  that  they  nay  be  more  susceptible  than  other  species  (Meehan  et 
al.,  1974).  Until  the  effects  of  the  specific  formulations  of  2,4-0 
proposed  for  use  are  known  for  the  species  of  salmonids  present  in 
the  treatment  areas,  time  restrictions  will  be  necessary  to  minimise 
or  prevent  exposure. 

Whitney  et  al .  (1973)  monitored  the  effect  of  a  2,4-D  treatment  in 
Currituck  Sound,  North  Carolina.  They  found  no  acute  adverse  effects 
to  fish  and  macroinvertebrate  population.  Maximum  accumulation  of 
2,4-D  in  fish  was  0.24  ppm,  in  invertebrates  it  was  0.23  ppm. 

In  1966,  the  Tennessee  Valley  Authority  (TVA)  applied  888  tons  of  20 
percent  2,4-D  (BEE)  granular  to  8,000  acres  of  milfoil  in  seven 
reservoirs  at  rates  from  40  to  100  pound  acid  equivalent  per  acre. 
Extensive  monitoring  was  done  on  water  quality  and  aquatic  fauna 
before  and  after  the  applications.  No  measurable  toxic  effect  was 
observed  on  benthic  fauna,  including  burrowing  mayflies  (Hexagenia) , 
which  are  a  principal  component.  Invertebrates  inhabiting  milfoil 
disappeared  as  their  habitat  was  destroyed,  but  the  overall  evalu¬ 
ation  of  collected  data  indicated  that  the  2,4-D  had  not  produced 
adverse  effects  on  aquatic  fauna  or  water  quality  (Smith  and  Isom, 
1967). 

The  EPA  (1976)  states  that  2,4-D  is  not  highly  toxic,  but  suggests 
that  the  concentration  should  not  be  allowed  to  exceed  10  ppm  in 
estuarine  waters.  Studies  by  Valentine  and  Bingham  (1974)  and  Hauxby 
(1977)  indicate  that  relatively  high  concentrations  of  2,4-D  are 
required  to  inhibit  growth  of  the  several  species  of  algae  tested. 

f.  Carcinogenicity.  The  scientific  literature  concerning  the 
carcinogenicity  of  2,4-D  is  not  conclusive.  Hansen  et  al.,  (1971) 
fed  rats  varying  concentrations  of  2,4-D  in  their  food  for  2  years. 

No  increase  in  tumors  was  noted  until  the  concentration  reached  1,250 
mg/kg.  The  author  stated  that  the  raw  data  supported  the  pathological 
interpretation  that  a  carcinogenic  effect  had  not  been  shown. 

Innes  et  al . ,  (1969)  conducted  a  large-scale  study  designed  to  screen 
selected  pesticides  for  tumorigenicity  in  mice.  They  concluded  that 
2,4-D  did  not  cause  a  significant  increase  in  tumors  after  oral 
administration  of  up  to  100  mg/kg  for  approximately  18  months. 

Reuber  (1979)  reevaluated  the  test  data  and  histological  sections  of 
the  Hansen  et  al.  (1971)  study  and  the  Innes  et  al .  (1969)  study. 
Rueber  stated  that  Hansen's  work  indicated  an  increase  in  the 
incidence  of  malignant  neoplasms  with  lymphosarcomas  increased  for 
both  sexes  and  neoplasms  of  the  mammary  glands  increased  for  female 
rats . 
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Ht  also  stated  that  lanes'  date  Indicated  up  increase  in  tumors  for 
mice  fed  2,4-D  in  their  food,  but  an  increased  incidence  of  neoplasms 
of  the  lung  iu  male  mice  fed  2,4-D  isopropyl  ester,  an  increased 
incidence  of  reticulum  cell  sarcoma  in  female  mice  fed  2,4-D  butyl 
ester,  a  slight  increase  in  neoplasms  of  the  liver  in  male  mice  and 
of  the  lung  in  female  mice  fed  2,4-D  jLaooctyl  ester,  and  an  increase 
in  reticulum  cell  sarcomas  in  male  and  female  mice  injected  with 
2,4-D  isooctyl  ester. 

In  a  Russian  study,  Archipov  and  Koslova  (1974),  tested  the  effects 
of  the  amine  aalt  of  2,4-D  fed  to  rats  and  mice  for  2  years  and  3 
months.  They  concluded  that  their  studies  have  shown  an  absence  of 
demonstrated  carcinogenicity  of  the  amine  salt  of  2,4-D.  In  another 
test,  they  applied  the  amine  salt  of  2,4-D  to  the  akin  of  mice  in 
conjunction  nth  3-methyl cholanthrene  and  benzene  for  a  period  of  20 
months.  These  test  mice  showed  an  increase  in  the  number  of  papil¬ 
lomas  (benign  tumors).  The  authors  concluded  that  2,4-D  can  act  as  a 
cocarcinogen  which  should  be  taken  into  account  before  recommending 
further  use  in  agriculture. 

g.  Teratogenicity  and  Fetotoxicity .  Sehwets  et  al.  (1971)  fed 
pregnant  rats  up  tc  87.5  mg/ kg/ day  of  propylene  glycol  butyl  ether 
ester  and  iaooctyl  ester  of  2,4-D  on  days  6  through  15  of  gestation 
and  tested  the  pups  for  teratogenic,  eir.br yo to xi c ,  and  fetotoxic 
effects.  The  authors  stated  that  the  only  anomalies  which  could  be 
related  to  treatment  with  2.4-D  were  decreases  in  fetal  body  weight, 
subcutaneous  edema,  delayed  ossification  of  bone,  lumbar  ribs,  and 
wavy  ribs.  None  of  these  anomalies  interfered  with  either  fetal  or 
neonatal  development  or  survival.  The  development  and  survival  or 
pups  for  21  days  following  birth  was  not  affected  by  2,4-D  treatment 
and,  therefore,  the  authors  concluded  that  the  anomrlies  were  neither 
persistent  nor  detrimental.  The  authors  aloo  concluded  that  the  dose 
level  essentially  without  effect  is  25  mg/kg/day. 

Courtney  (1977)  working  with  mice,  concluded  that  in  general,  the 
esters  of  2,4-D  significantly  decreased  fetal  weight  but  did  not 
affect  mortality.  Cleft  palates  were  not  produced  with  low  doses  of 
the  esters  except  for  the  PGBE  ester.  The  n-butyl  and  the  PGBE  ester 
at  high  concentrations  produced  a  comparable  incidence  of  cleft 
palates.  2,4-D  butyric  acid  did  not  affect  fetal  development. 

Khera  and  McKinley  (1972)  studied  the  effects  of  2,4-D  on  pregnant 
rats.  They  found  that  at  the  highest  dose,  all  derivatives  of  2,4-D 
were  associated  with  a  significantly  increased  teratologic  incidence, 
and  that  the  butyl  and  isooctyl  esters  tended  to  depress  fetal 
weight.  There  was  no  indication  of  any  adverse  effect  on  n;xabers  of 
viable  fetuses  and  only  a  slight  suggestion  of  an  increase  in  fetal 
mortality  with  several  derivatives.  At  the  lower  level  of  treatment 
(12.5  mg/kg),  2,4-D  derivatives  induced  no  apparent  harmful  effect. 
The  postnatal  parameters  of  the  test  animals  did  not  reveal  any 
significant  deviation  from  the  control  population. 
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Konstantinova  (1976),  also  working  with  pregnant  rats,  concluded  that 

2.4- D  and  2,4-dichlorophenol  administered  separately  or  in  combin¬ 
ation  did  not  kill  embryos  or  cause  other  gross  anatomical  defects  of 
development  at  any  tested  dose  (up  to  SO  mg/kg  2,4-0  and  1  mg/kg 

2.4- dichlorophenol).  The  higher  doses  did,  however,  cause  pathology 
of  internal  organa  of  fetuses  in  the  form  of  hemorrhages.  At  lower 
doses  (1  and  0.1  mg/kg  of  2,4-D  and  0.1  mg/kg  2,4-dichlorophenol), 
however,  these  hemorrhages  were  not  produced.  Combined  administration 
of  these  compounds  at  0.1  mg/kg  each  did  produce  an  increase  in 
hemorrhaging  suggesting  a  synergistic  effect. 

h.  Mutagenicity.  Andersen  et  al.  (1972)  found  no  conclusive 
evidence  indicating  that  2,4-D  is  a  mutagen  in  tests  with  the  bac¬ 
terium  Bacherichia  coli  and  T-4  bacteriophage.  (These  two  test 
organisms  are  known  to  interact  in  genetic  recombination.)  Increases 
in  aberrations  were  within  the  range  of  spontaneous  rates.  In  the 
yeast  Saccharomyces  cervisiae  strain  D-4,  gene  conversion  was 
increased  by  concentrations  of  2,4-D  abpve  400  ppm.  Mitotic  recom¬ 
bination  in  S.  cervisiae  D-5  was  increased  by  2,4-D  at  300  ppm 
(Siebert  and  Lemperle,  1974:  Zetterberg  et  al.,  1977).  Johnson 
(1971)  noted  no  genetic  variations  in  men  who  were  exposed  to  Zj  bad 
40  mg  of  2,4-D  per  day. 

Magnuson  et  al.  (1977)  stated  that  although  2,4-D  seems  to  be 
mutagenic  in  fruit  flies,  the  effect  is  quite  weak,  only  amounting  to 
between  two  and  three  times  the  control  level  at  an  exposure  of  1,000 
ppm  in  the  substrate  for  2  weeks. 

Ahmed  et  al.  (1977),  working  with  Chinese  hamster  V79  cells  exposed 
to  concentrations  approaching  the  EPA  tolerance  limits,  concluded 
that  2,4-D  increased  the  number  of  ovabain-resintant  mutants  and 
acted  as  a  weak  mutagen. 

i.  Chronic  Exposure.  The  effects  of  long-term  exposure  to  low 
concentrations  of  2,4-D  are  not  known.  The  exposure  received  by  fish 
and  wildlife  in  the  treatment  areas  would  be  short-term  and  at  a  low 
concentration  because  of  the  rapid  breakdown.  Benthic  organisms 
would  be  subject  to  longer  periods  of  exposure.  The  exposure  could 
be  repeated  annually.  The  exposure  to  humaus  would  be  very  low 
because  of  the  restrictions  placed  on  water  use  following  treatment. 

3.  Endothall  (dipotassium  salt) 

a.  Effectiveness.  Endothall  labels  indicate  that  milfoil 
(Myriophyllum  spp.)  would  be  controlled  by  concentrations  of  2-3  ppm. 
Milfoil  control  has  been  verified  in  northwest  waters  recently  in 
Clear  Lake,  1978,  and  Lake  Washington  1979  by  A-l  Spray  Service.  As 
with  other  aquatic  herbicides,  it  is  very  effective  in  quiet  waters 
and  less  effective  in  areas  with  rapid  water  exchange. 

b.  Persistence.  The  presence  of  endothall  in  the  water  was 
monitored  for  the  Lake  Washington  application  in  the  summer  of  1979. 
The  maximum  concentration  detected  in  the  water  column  was  1.2  ppm  on 
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the  day  of  application.  After  ten  days  the  maximum  concentration 
detected  was  0.017  ppm.  (McCall,  1979). 


c.  Breakdown  Products.  Although  some  plants  metabolise 
endothall,  the  main  decomposition  appears  to  be  performed  by 
microorganisms.  The  initial  breakdown  occurs  in  the  ring  structure 
and  results  in  a  variety  of  seemingly  nontoxic,  naturally  occurring 
carbohydrate  chains  and  carbon  dioxide  (Halter,  1979). 

d.  Biological  Accumulation.  Laboratory  tests  with  algae, 
snails,  goldfish  and  brown  trout,  daphnia  and  field  tests  in  ponds 
and  lakes  with  largemouth  bass,  bluegills,  and  catfish,  indicated 
that  endothall  was  not  accumulated  and  did  not  persist  in  these 
species  for  more  than  a  few  days  following  exposure  (Pennwalt  Corp. 
1979,  Proprietary  Information,  as  cited  by  Halter,  1979). 

e.  Toxicity.  The  acute  toxicity  of  endothall  to  fish  species  is 
relatively  low,  with  the  L.C.  SO  for  96  hours  generally  being  above 
100  ppm  (see  table  C-3).  The  toxicity  to  mallard  ducks  is  so  low 
that  it  can  essentially  be  classified  as  non-toxic  (Pennwalt  Coro., 
1979,  Proprietary  Information,  as  cited  by  Halter,  1979).  The  LO 

50  of  dipotassium  endothall  to  rats  is  125  mg/kg  (see  table  C-2). 

f.  Carcinogenicity.  Rats  were  fed  0,600,  1200,  and  2400  ppm 
dipotassium  and  disodium  endothall  in  their  diets  for  two  years.  The 
test  groups  did  not  show  any  differences  from  the  control  group  and  it 
was  concluded  that  endothall  is  not  carcinogenic  in  the  rat  (Pennwalt 
Corp.,  1979,  Proprietary  Information,  as  cited  by  Shearer,  1979). 

g.  Teratogenicity  and  Fetotoxicity.  Pregnant  rats  were  given 
0.01,  0.15,  and  2.0  mg/kg  endothall  acid  on  days  6  through  13  of 
gestation.  No  effects  were  seen  on  implantation,  gestation,  or  gross 
fetal  abnormalities  in  skeletal  or  soft  tissue  (Pennwalt  Corp.,  1979, 
Proprietary  Information,  as  cited  by  Shearer,  1979). 

h.  Mutagenicity.  Endothall  tests  were  negative  for  inducing 
point  mutations  in  bacteria  Samonella  typhimurium  and  the  phage  T4 
(Andersen  et  al.,  1972).  Hadder  ( 1 970 ),  however,  found  a  mutation 
rate  8-1/2  times  normal  in  fruit  flies  (Drosophil ia  melanogaster ) 
exposed  to  endothall  (as  cited  by  Shearer,  1979). 

4.  Diquat 

a.  Effectiveness .  Diquat  is  a  broad  spectrum  contact  herbicide 
which  would  kill  milfoil  and  most  native  aquatic  plants  down  to  the 
hydrosoil.  It  would  not  affect  the  roots  (Shealy,  1971,  as  cited  by 
Halter,  1979). 

b.  Persistence.  Diquat  generally  does  not  persist  in  the  water 
column  for  more  than  10  days.  Diquat,  however,  is  strongly  cationic 
and  adsorbs  to  the  sediment  where  it  has  been  known  to  persist  for  up 
to  several  years  (Simsiman,  and  Chesters,  1976,  as  cited  by  Halter, 
1979). 
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c.  Breakdown  Products.  The  known  breakdown  products  of  diquat 

include  1,2,3,4-tetrahydro-l-oropyrido  (1,2, -a)  -5-pyrazinium  ion 
(TOPPS);  pyridine-2-carboxamide  (picolinamide);  pyridine-2-carboxylic 
acid  (picolinic  acid);  3,4-dihydro-8-hydroxy-2H-pyri do  (1,2-a) 
pyrazin-1, 6-dione;  3,4-dihydro-2H-pyrido  (1,2-a)  pyrazin-1, 6-dione; 
ij^-dihydro^-oxo-dipyrido1  (1,2-a:  2'-l'-c)  pyrazine-8-ium  ion 

(diquat  monopyridone);  and  6, 7-dihydrodipyrido  (1,2-a:  2'-,l'-c) 

pyrazin-4-9-dione  (diquat  dipyridone).  The  persistence  or  biological 
effects  of  these  compounds  are  not  documented  (Chevron  Chemical  Co., 
1979,  as  cited  by  Halter  1979). 

d.  Biological  Accumulation.  Diquat  residues  in  bluegills  in 
ponds  treated  with  1  ppm  peaked  at  0.5  ppm  after  10  days  and  were 
undetectable  after  12  weeks.  (Gilderhus,  1967,  as  cited  by  Halter, 
1979).  Shellfish  in  Chesapeake  Bay  did  not  build  up  any  concen¬ 
tration  of  Diquat  even  though  the  sediment  contained  high  concentra¬ 
tions  for  over  a  year  (Haven,  1969,  as  cited  by  Halter,  1979). 

e.  Toxicity .  A  review  of  the  literature  indicates  that  diquat 
produces  a  moderate  to  low  acute  toxicity  ( 5  to  greater  than  100  ppm) 
to  most  tested  aquatic  invertebrates.  It  has  shown  a  higher  toxicity 
(0.05  to  3  ppm),  however,  to  daphnia  and  amphipods  (Halter,  1979). 

The  toxicity  to  fish  ranges  from  a  L.C.50  of  12.3  ppm  for  48  hours, 
to  315  ppm  for  24  hours  (see  table  C-3).  The  L.D.50  for  rats  is 
400-440  mg/kg/bw,  mallards  is  564  mg/kg/bw  (see  table  C-2). 

f.  Carcinogenicity .  Rats  fed  0,  125,  250,  500,  and  1000  ppm 
diquat  for  2  years  did  not  cause  the  formation  of  tumors.  The  group 
fed  1000  ppm  did  not  survive  due  to  the  toxic  dose  (FAO/WHO,  1971,  as 
cited  by  Shearer,  1979).  Another  study  with  rats  using  0,  10,  50, 
100,  250,  500  and  1000  ppm,  also  failed  to  show  tumor  formation. 

Most  test  rats  did  develop  cataracts  (Clark  and  Hurst,  1970,  as  cited 
by  Shearer,  1979). 

g.  Teratogenicity  and  Fetotoxicity .  Several  studies  were  done 
to  determine  the  developmental  toxicity  of  diquat  but  the  methodology 
(too  high  of  dosages  or  wrong  timing  of  exposure)  was  inadequate  to 
draw  any  conclusions  (Shearer,  1979). 

h.  Mutagenicity.  Tests  for  mutagenicity  were  negative  for 
microbial  screening  systems,  yeast  and  fruit  flies,  but  caused  an 
increase  in  unscheduled  DNA  synthesis  in  human  cell  cultures 
(Shearer,  1979). 

5.  Dichlobenil . 

a.  Effectiveness .  The  dichlobenil  label  indicates  effectiveness 
against  a  wide  range  of  aquatic  and  terrestrial  plants.  Proprietary 
information  from  the  Thompson-Hayward  Chemical  Company  (as  cited  by 
Halter,  1979)  verifies  that  milfoil  and  roost  native  aquatic  species 
are  susceptible. 
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b.  Persistence.  Five  studies  in  warmw^ter  ponds  smmarized  by 
Halter  (1979)  showed  that  dichlobenil  generally  persists  for  3  to  5 
months  in  pondwater.  Residues  may  persist  for  six  months  or  longer 
in  the  sediment. 

c.  Breakdown  Products.  The  most  commonly  identified  metabolite 
of  dichlobenil  in  the  aquatic  system  is  2,6-dichlorobenzamide ,  which 
is  relatively  resi stent  to  breakdown.  Another,  2, 6-dichlorobenzoic 
acid,  has  been  shown  to  be  less  toxic  than  dichlobenil  (Halter,  1979). 

d.  Biological  Accumulation.  Zooplankton  may  accumulate  5-10  ppm 
dichlobenil  following  application  and  then  eliminate  it  over  a  two- 
month  period.  Benthic  invertebrates  may  accumulate  up  to  2  ppm  and 
eliminate  it  in  one  month.  Fish  can  accumulate  toxic  doses  if  sub¬ 
ject  to  prolonged  exposure  (Halter,  1979). 

e.  Tox ic i ty .  Laboratory  tests,  indicate  that  dichlobenil  has  a 
moderate  to  low  acute  toxicity  (10  to  50  pom)  for  most  aquatic 
invertebrates  tested.  This  toxicity  is  not  seen  under  field 
conditions,  however.  Laboratory  tests  show  moderate  to  low  ?cute 
toxicity  to  warm  water  fish  species  tested  but  higher  toxicity  with 
continued  exposure  (Halter,  1979).  The  acute  toxicity  to  manuals  is 
relatively  low,  with  L.D.5q's  in  the  range  of  1000  to  3000  mg/kg/bw 
(see  table  C-2). 


f.  Care inogenic i ty .  Rats  were  fed  0,  20,  50,  and  100  ppm 
dichlobenil  in  their  diet  for  two  years.  They  showed  no  effect  on 
growth  or  mortality  and  produced  no  twnors  that  could  be  correlated 
to  treatment  or  dose  (Von  Genderen  and  von  Each,  1968,  as  cited  by 
Shearer  1979). 


g.  Teratogenicity  and  Fetotoxicity .  Pregnant  mice  were  given  60 
mg/kg  dichlobenil  per  day  on  days  3  to  14  of  gestation.  There  was  no 
difference  in  number  of  fetuses,  litter  size,  or  percentage  of  dead 
fetuses.  No  detailed  examination  for  defects  was  performed  (Van 
Genderen  and  von  Esch,  1968,  as  cited  by  Shearer,  1979). 


h .  Mutagenic ity. 
induce  point  mutations 
three  other  species  of 
negative  for  all  tests 


Dichlobenil  was  tested  for  its  ability  to 
in  Salmonella  typhimurium,  the  phage  T  and  T4, 
bacteria,  and  yeast.  The  results  were 
(Shearer,  1979). 
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JUN  1 6 1978 


Mr .  Frank  Green 

Washington  State  Historical  Society 
315  North  Stadium  Way 
Tacoma,  Washington  98403 


Dear  Mr.  Green: 

We  are  currently  preparing  a  draft  environmental  impact  statement  on  the 
proposed  Aquatic  Plant  Management  Program  for  the  State  of  Washington. 
A  description  of  the  project  is  attached  as  inclosure  1. 

Based  on  readily  available  information  which  you  may  wish  to  furnish,  at 
no  cost  to  the  U.S.  Government,  1  would  appreciate  receiving  information 
on  the  effect,  if  any,  this  project  would  have  on  any  known. or  potential 
historical,  prehistorical ,  and  paleontological  resources . 

Any  questions  you  have  may  be  referred  to  Ms .  Karen  Mettling  or 
Mr.  Robert  Rawson  at  (206)  764-3624.  We  would  appreciate  receiving 
your  reply  by  15  July  1978  so  that  your  comments  can  be  incorporated  in 
the  draft  statement. 

This  same  request  is  being  sent  to  the  individuals  listed  in  inclosure  2. 

Sincerely  yourB, 


2  Incl 
As  stated 
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SAME  CORRESPONDENCE  SENT  TO: 


Mr .  Frank  Green 

Washington  State  Historical  Society 
315  North  Stadium  Way 
Tacoma,  Washington  98403 

Richard  D.  Daugherty,  Director 
Washington  Archeological  Research  Center 
Washington  State  University 
Pullman,  Washington  99163 

Jeanne  Welch,  Deputy  State  Historic 
Preservation  Officer 

Office  of  Archeology  and  Historic  Preservation 
111  West  21st  Avenue 
Olympia,  Washington  98504 

Jerry  V.  Jermann,  Director 

Office  of  Public  Archeology 

Institute  for  Environmental  Studies,  FM-12 

University  of  Washington 

Seattle,  Washington  98195 

Mr .  Garland  Gordon 

Interagency  Archeological  Service 

Heritage  Conservation  and  Recreation  Service 

Post  Office  Box  36062 

San  Francisco,  California  94102 

Louis  S.  Wall,  Assistant  Director 
Office  of  Review  and  Compliance 
Advisory  Council  on  Historic 
Preservation 
Post  Office  Box  25085 
Denver,  Colorado  80225 
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STATE  OF 
WASHINGTON 

Dixy  Lm  Ray 

Governor 


OFFICE  OF  ARCHAEOLOGY  AND  HISTORIC  PRESERVATION 

111  W«*t  Tvwnty  Fir*t  Auenut,  Olympia,  Waihinqton  K1S04  206/75J40U 

July  5,  1978 


Steven  F.  Dice 

Chief,  Environmental  Resources  Section 
Seattle  District,  Corps  of  Engineers 
PO  Box  C-3755 
Seattle,  WA  98124 


Re ‘.Aquatic  Plant  Management  Program, 
Request  for  Comments. 


Dear  Applicant: 

We  have  reviewed  the  project  materials  forwarded  to  us  for  the  above  project 
and  would  like  to  make  the  following  comments: 

7°^ Insufficient  information:  We  will  need  a  detailed  narrative  of  the  project 
elements;  a  map  of  the  project  site  and  surrounding  area  showing  topography, 
drainage,  specific  project  boundaries,  and  indicating  County,  Section,  Town¬ 
ship,  and  Range;  line  drawings  of  the  project;  photographs  of  structures  to 
be  renovated  or  demolished. 

_ No  resources  present:  No  properties  are  listed  in  the  National  and  State 

Register  of  Historic  Places  or  the  State  Inventory  of  Historic  Places  which 
may  be  Impacted  by  the  project.  (Properties  include  archaeological -historic 
resources). 

Potential  effects  on  unknown  resources:  There  is  reasonable  probability 
that  cultural  resources  exist  in  the  project  area  and  a  cultural  resources 
survey  is  recommended  as  part  of  project  construction. 

> urces  present^  no  effect. 

Resources  present ,  effect  uncertain:  see  below  for  comment. 

No  adverse  effect  on  National  Register  property. 

_ Ac  :e  effect  on  National  Register  property:  see  below  for  comment. 

SODcerffty.  \ 


Sheila  &ump,  Historic  Preservation  Spec, 
for  Jeanne  M.  Welch,  Deputy  State 
bp  Historic  Preservation  Officer 

Comments:  We  will  need  specific  activities  and  locations  to  be  identified  before 
we  can  cononent  on  the  potential  for  Impact  to  cultural  resources. 


3 

I 


D-3 


Form  AHP  R-5  (Rev.  3/78) 


NP8KN-PL-ER 


50  JAN 


Jeanne  Welch,  Deputy  State  Historical 
Preservation  Officer 
Office  of  Archeology  end  Historic 
Preservation 
111  West  21st  Avenue 
Olympia,  Washington  98504 


Dear  Ms.  Welch % 

By  letter  of  15  June  1978,  ve  notified  your  agency  of  our  proposed 
Aquatic  Plant  Control  Program  for  the  State  of  Washington.  The  pur¬ 
pose  of  this  follcwup  letter  is  to  provide  you  with  an  updated  proj¬ 
ect  description,  attached  as  inclosure  l. 

Based  on  readily  available  information  which  you  may  wish  to  furnish 
at  no  co9t  to  the  U.S.  Government,  I  would  appreciate  receiving 
information  on  the  effect,  if  any,  this  project  would  have  on  any 
known  or  potential  historical,  prehiatorical,  and  paleontological 
resources. 

Any  questions  you  have  may  be  referred  to  !fr.  Robert  Rawson,  tele¬ 
phone  (206)  764-3624.  We  would  appreciate  receiving  your  reply  by 
15  February  1979  so  that  your  comments  can  be  incorporated  in  the 
draft  statement. 


Sincerely  yours, 


SI  ON!-, 7 
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15  JUN  1978 


Galen  S.  Bridge*  State  Conservationist 
Soil  Conservation  Service 
United  States  Courthouse,  Room  360 
Spokane ,  Washington  99201 


Dear  Mr.  Bridge: 

We  are  currently  preparing  a  draft  environmental  impact  statement  on  the 
proposed  Aquatic  Plant  Management  Program  for  the  State  of  Washington. 
A  description  of  the  project  is  attached  as  inclosure  1 . 

We  would  appreciate  any  information  or  opinion  the  U.S.  Department  of 
Agriculture  has  concerning  the  impact  of  this  project  on  prime  and  unique 
farmlands . 

Any  questions  you  have  may  be  referred  to  Ms.  Karen  Mettling  or 
Mr.  Robert  Rawson  at  (206)  764-3624.  Wo  would  appreciate  receiving 
your  reply  by  15  July  1978  so  that  your  comments  can  be  incorporated  in 
the  draft  statement. 


Sincerely  yours, 


1  Incl 
As  stated 


SIDNEY  KNUTSON,  P.E. 

Asst  Chief  Engineering  Division 


t 


D-5 


jS8WUrt»SWihlltnM 


United  States  Department  of  the  Interior 

BUREAU  OF  MINES 

EAST  315  MONTGOMERY  AVENGE 
SPOKANE,  WASHINGTON  99207 


Western  Field  Operations  Center 
February  6,  1979 


Mr.  Sidney  Knutson,  P.  E. 

Asst.  Chief,  Engineering  Division 
Seattle  District,  Corps  of  Engineers 
P.0.  Box  C-3755 
Seattle,  WA  98124 

Dear  Mr.  Knutson: 


We  anticipate  no  adverse  Impacts  on  mineral  development  from  Implementation 
of  the  Aquatic  Plant  Control  Program  for  the  State  of  Washington. 


U.S.  ENVIRONMENTAL  PROTECTION  AGENCY 

REGION  X 

1  200  SIXTH  AVENUE 
SEATTLE,  WASHINGTON  98101 


mhy  to  m/s  446 

ATTN  OF;  1  ' 

rr.p  2  si  W79 


Mr.  Sidney  Knutson 

Assistant  Chief,  Engineering  Division 
Seattle  District  Corps  of  Engineers 
P.0.  Box  C-3755 
Seattle,  WA  98124 

Dear  Mr,  Knutson: 

This  responds  to  your  letter  dated  January  30,  1979,  requesting 
our  opinion  on  the  impact  your  proposed  Aquatic  Plant  Control  Program 
for  the  State  of  Washington  would  have  on  the  Spokane  Valley-Rathdrum 
Prairie  Aquifer  (designated  Sole-Source).  Your  letter  notes  that 
your  office  is  preparing  a  draft  EIS  on  this  program  and  wishes  to 
incorporate  our  comments  in  that  statement. 

We  have  had  some  difficulty  determining  from  the  enclosure  to  your 
letter  what  exactly  is  being  asked  for  relative  to  the  Spokane  Valley 
Aquifer.  Since  none  of  the  problem  lakes  listed  in  your  control 
program  are  located  in  the  aquifer  recharge  area,  we  assume  your 
question  is  intended  to  be  hypothetical.  Also,  since  not  all  of 
the  listed  alternative  plant  control  methods  would  impact  the 
aquifer,  we  assume  you  desire  comments  relating  to  chemical  treatment. 

Any  planned  or  intended  use  of  aquatic  plant  control  chemicals 
(herbicides)  regardless  of  locality  or  purpose,  is  subject,  as  you 
undoubtedly  know,  to  strict  regulation.  Herbicide  usage  in  recharge 
areas  of  the  Rathdrum  Prairie-Spokane  Valley  Aquifer  would  be  of 
particular  concern  regarding  groundwater  supplies  and  would  be  sub¬ 
ject  to  stringent  review  both  against  Sole  Source  and  pesticides 
control  program  criteria.  The  benefits  of  aquatic  plant  control 
relative  to  potential  health  risks  due  to  contaminated  drinking 
water  supplies  would  be  given  particular  attention. 
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We  hope  we  have  responded  adequately  to  your  request  for  our  opinion 
on  pesticide  usage  In  the  Rathdrum  Pralrl e-Spokane  Valley  Aquifer 
area.  At  such  time  as  the  draft  EIS  on  your  Aquatic  Plant  Control 
Program  is  available,  we  would  appreciate  receiving  a  copy  for 
review. 


(aid  P.  Dubois 
Regional  Administrator 


STATE  OF 
WASHINGTON 

Dixy  Le«  Ray 
Governor 


DEPARTMENT  OF  AGRICULTURE 

406  General  Administration  Building,  Olympia,  Washington  W>04 


August  4,  1978 


Sidney  Knutson,  P.E. 

Asst.  Chief,  Engineering  Division 
Department  of  the  Army 
Seattle  District 
P.0.  Box  C-3755 
Seattle,  WA  98124 

Dear  Mr.  Knutson: 

We  have  been  asked  to  respond  to  a  letter  you  sent  to  our  director  dated  July  17, 
1978  concerning  a  proposed  environmental  impact  statement  for  an  aquatic  plant 
management  program  in  the  state  of  Washington.  We  will  attempt  to  answer  your 
questions  in  the  order  asked. 

To  the  best  of  our  knowledge,  the  following  is  a  complete  list  of  herbicides  regis 
tered  for  aquatic  use  in  Washington.  If  a  question  should  arise  concerning  a 
herbicide  not  on  this  list,  please  inquire,  as  we  are  continually  adding  chemicals 
to  our  registered  lists  and  state  registration  status  changes  very  quickly. 


Active  Ingredient 

Product 

Manufacturer 

EPA  req.  no. 

copper  ethanol  amine  complex 

Cutrine  Plus 

Applied  Biochem¬ 
ists 

895-10 

2,4-D  (octyl  ester) 

Transbas  LV4  Brush  Transbas 

Killer 

11687-57-37507 

2,4-D  (octyl  ester) 

Transbas  LV6 

Transbas 

11687-28-37507 

2,4-D  (octyl  ester) 

Transbas  LV4D 

Transbas 

11687-4-37507 

2,4-D  (dimethyl amine  salt) 

Transbas  A4D 

Transbas 

11687-6-37507 

2,4-D  (dimethyl amine  salt) 

Transbas  A6D 

Transbas 

11687-19-35707 

2,4-D  (sodium  salt) 

Aquacide  Pellets 

Aquacide  Co. 

5080-2 

2,4-D  (butoxyethanol  ester) 

AquaKleen 

Amchem 

244 -M  rtA 

Simazine 

Aquazine 

Ciba-Geigy 

100-437 

Si  1  vex 

Kuron 

Dow 

464-162 
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Sidney  Knutson,  P.E. 
August  4,  1978 


Active  Ingredient 

Product 

Manufacturer 

EPA  reg.  no. 

Dichlobenil 

Casoron  G10 

Thompson-Hayward 

178-726 

2,3,6-Trichloropheylacetate 
(sodium  salt) 

Fenac 

Amchem 

264-139 

Diquat 

Diquat  water  weed 
killer 

Chevron 

239-1663 

Diquat 

Aquatic  Contact  Weed 
Killer 

Trigon  Corp. 

10292-13-37594 

Endothall  (dipotassium  salt) 

Aquathall  Granular 

Pennwalt 

4581 -201 -AA 

Endothall  (dipotassium  salt) 

Aquathall  K 

Pennwalt 

4581-204 

Endothall  (dipotassium  salt) 

&  Silvex  (potassium  salt) 

Aquathall  Plus 
Granular 

Pennwalt 

4581-200 

Endothall  (dimethyl - 
alkyl  amine  salt) 

Hydrotholl  47 

Pennwalt 

4581-173 

Endothall  (dimethylmine 
salt) 

Hydrothall  191 
Granular 

Pennwalt 

4581-172 

Endothall  (disodium  salt) 

Aquathall 

Pennwalt 

4581-139 

Copper  Sulfate 

Medium  crystals 

Citco 

1109-19 

Copper  Sulfate 

Snow  crystals 

Ci  tco 

1109-21 

Copper  Sulfate 

Powdered  Instant 
Bluestone 

Ci  tco 

1109-7 

Copper  Sulfate 

Large  Bricks 

Citco 

1109-27 

Copper  Sulfate 

Granular  crystals 

Ci  tco 

1109-20 

Copper  Sulfate 

Urge  crystals 

Citco 

1109-1 

Copper  5ulfate 

Mountain  bluestone 
large  crystals 

Citco 

10103-4 

Copper  Sulfate 

Mountain  bluestone 
powdered 

Citco 

10103-1 

Copper  Sulfate 

Mountain  bluestone 
granular  crystals 

Citco 

10103-9 

Petroleum  aromatic  naptha 

Chevron  Aquatic 

Chevron 

522-39 

Solvent 
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There  are  no  herbicides  currently  pending  approval  for  aquatic  use  in  the  state. 

Dow  Chemical  Corporation  applied  for  an  aquatic  label  for  DMA-4  for  Eurasian 
water  milfoil  control;  however,  this  application  was  withdrawn  by  the  company 
prior  to  our  action. 

The  procedures  for  authorization  for  use  of  a  new  aquatic  herbicide  vary.  For 
a  product  which  is  EPA  registered  for  this  use,  state  registration  procedures 
require  submission  of  an  application,  three  copies  of  the  registered  labeling 
and  a  $10  fee  (this  fee  is  waived  if  registration  is  accomplished  by  a  govern¬ 
ment  agency).  Washington  State  Department  of  Agriculture  then  determines  whether 
the  product  will  be  registered.  All  products  must  be  registered  prior  to  dis¬ 
tribution  into  the  state.  For  a  product  which  is  not  registered  for  this  use 
by  the  EPA,  a  special  local  needs  application  (under  authority  of  Section  24(c) 
of  amended  FIFRA)  may  be  attempted.  We  have  enclosed  an  application  blank  for 
this  type  of  registration.  The  registration  must  meet  the  criteria  of  Question 
7(a),  (b)  or  (c).  As  this  special  local  needs  registration  is  a  registration 
which  the  Environmental  Protection  Agency  has  not  reviewed,  we  may  require  efficacy 
and/or  environmental  safety  data.  The  exact  nature  of  the  data  required  would  vary 
with  the  nature  of  the  application  and  the  chemical  proposed.  We  also  require  a 
draft  label. 

If  you  have  any  questions,  please  contact  us. 


b  * 
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U.S.  ENVIRONMENTAL  PROTECTION  AGENCY 


REGION  X 

1200  SIXTH  AVENUE 
SEATTLE,  WASHINGTON  9SI01 


SBi'S  M/S  443 

AUG  i  i  £7B 

Sidney  Knutson,  P.E. 

Asst.  Chief,  Engineering  Division 
Seattle  District,  Corps  of  Engineers 
P.0.  Box  C-3755 
Seattle,  WA  98124 

Dear  Mr.  Knutson: 


\ 


USB, 


Your  letter  of  July  18,  1978  to  Mr.  Donald  Dubois  requesting  Information 
concerning  aquatic  herbicides  for  use  on  Eurasian  water  milfoil  has  been 
forwarded  to  our  branch. 


In  response  to  your  first  question,  please  refer  to  Ms.  Mary  Toohey's 
letter  dated  August  4  which  was  a  response  to  your  letter  to  Mr.  Mickelson. 
The  Washington  State  Department  of  Agriculture  has  discretion  rot  to  regis¬ 
ter  all  EPA  registered  products  but  any  product  used  in  the  State  must  be 
also  registered  by  EPA.  Therefore,  the  list  she  has  supplied  you  would  be 
those  herbicides  approved  by  EPA  for  aquatic  use  within  the  State  of  Wash¬ 
ington. 

Answering  your  second  question,  there  have  been  no  herbicide  products  with 
new  active  ingredients  registered  with  EPA  recently  and  none  are  pending 
registration  action.  Washington  State  Department  of  Agriculture  may  have 
registered  new  products  for  special  local  needs;  however,  new  ingredients 
would  not  be  included  in  any  state  registrations. 

To  answer  your  final  question,  Section  18  of  the  FIFRA  gives  EPA  authority 
to  exempt  federal  or  state  agencies  from  pesticide  restrictions  if  emer¬ 
gency  conditions  exist  that  require  such  an  exemption.  Enclosed  is  a  copy 
of  the  Section  18  regulations. 

If  you  have  additional  questions  relating  to  pesticides,  please  contact 
Jonathan  Heller  at  399-1090. 


Sincerely, 

Alexandre  B.  Smith,  Chief 
Environmental  Evaluation  Branch 


Enclosure 
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STATE  OF 
WASHINGTON 

Dixy  Lee  Ray 
Governor 


DEPARTMENT  OF  AGRICULTURE 

406  General  Administration  Building,  Olympia,  Washington  98504 


September  20,  1978 


Bob  Rossen 
Dept,  of  Arn\y 

Seattle  District  Corps  of  Engineers 
P.0.  Box  C-3755 
Seattle,  WA  98124 


Dear  Mr.  Rossen: 

As  we  discussed  over  the  telephone  September  19,  the  following  are  some  herb¬ 
icide  materials  registered  for  use  in  the  aquatic  environment  in  Washington 
state  in  1978.  These  materials  were  inadvertently  left  out  of  my  letter  of 
my  letter  of  August  4,  1978  to  Sidney  Knutson. 


Active  Inqredient 

Product 

Manufacturer 

EPA  reg.  no. 

2,4-D  dimethylamine  salt 

Vegatrol  6D 

Velsicol 

876-221 

2,4-D  dimethylamine  salt 

Vegatrol  A-4D 

Velsicol 

876-222 

2,4-D  butoxyethyl  ester 

Vegatrol  BE-4D 

Velsicol 

876-217 

2,4-D  Isooctyl  ester 

Vegatrol  LV-4D 

Velsicol 

876-218 

si 1  vex  isooctyl  ester 

Vegatrol  LV-4TP 

Velsicol 

876-227 

2,4-D  Isooctyl  ester 

Vegatrol  LV-6D 

Velsicol 

876-232 

diquat 

Vegetrol 

Mantek 

1769-174-10272 

si 1 vex  isooctyl  ester 

Ded-weed  Si 1  vex 

LV  Thompson-Hayward  148-479 

Sincerely-  r\ 

Mary  Martin  Toohey 
Pecticlde  Investigator 
Grain  &  Chemical  Division 


MMT/s 


STATE  OF 
WASHINGTON 

Dixy  Ltt  Ray 
Governor 


DEPARTMENT  OF  AGRICULTURE 

406  General  Administration  Building,  Olympia,  Washington  98504 


April  12.  1979 


Bob  Rossen 
Dept.  of  Army 

Seattle  District  Corps  of  Engineers 
P.0.  Box  C-3755 
Seattle.  WA  98124 


Dear  Bob: 


Have  found  six  more  aquatic  herbicides  to  add  to  the  list  of  registered 
products  in  Washington  State.  These  are: 


Registrant 

Product 

EPA  reg.  no. 

Ingredient 

Vertac. 

Inc. 

Brush-RhaP  LV4D 

395 1 1 -58 

Octyl  ester  2.4-D 

Vertac. 

Inc. 

Weed-RhaP  A4D 

39511-64 

Dimethyl  amine  salt 

of  2.4-D 

Vertac. 

Inc.  , 

Wsed-RhaP  LV4D 

39511-75 

Octyl  ester  2.4-D 

Vertac. 

Inc. 

Weed-Rhap  LV 

Granular  D 

3951 1-77 

Octyl  ester  2.4-D 
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July  6,  1978 


Seattle  District 
Corps  of  Engineers 
P.0.  Box  C- 3755 
Seattle,  Washington  98124 

Attention  Mr.  Sidney  Knutson,  P.E. 

The  Department  of  Fisheries  has  reviewed  the  description  of  the  Aquatic  Plant 
Management  Program  attached  to  your  June  15,  1978  letter.  Our  comments  are 
as  follows. 

The  Washington  Department  of  Fisheries  has  the  responsibility  to  preserve, 
protect,  perpetuate  and  manage  the  foodfish  and  shellfish  resources  of  the 
State.  All  five  salmon  species  under  our  jurisdiction  are  dependent  on  fresh 
water  for  upstream  and  downstream  migration,  spawning,  egg  incubation,  and 
juvenile  rearing  ranging  from  a  few  days  to  over  a  full  year  depending  on  the 
species.  Thus,  we  are  concerned  about  possible  losses  of  critical  fresh  water 
habitat  from  the  spread  of  Eurasian  water  milfoil.  Based  on  our  present  know¬ 
ledge  of  water  milfoil,  it  seems  reasonable  that  these  losses  of  critical 
habitat  could  include  physical  losses  of  vital  shallow  water  rearing  areas 
and  spawning  gravels  in  the  lakes  and  streams.  In  addition,  there  may  be  a 
potential  for  loss  of  sport  fishing  area  from  this  nuisance  plant.  We  know 
of  no  studies  which  document  the  impact  of  Eurasian  milfoil  on  salmon  bearing 
waters  and  would  therefore  look  with  interest  on  the  documentation  of  the 
suspected  impact. 

While  we  are  concerned  that  Eurasian  milfoil  may  constitute  a  threat  to  the 
salmon  resources  under  our  jurisdiction,  several  of  the  "Possible  Control 
Methods  Being  Considered"  (part  3)  may  have  adverse  effects  on  salmon 
resources  in  milfoil  infested  waters.  We  are  concerned  about  the  effect  of 
2,4-D  on  salmon.  To  date,  the  Department  of  Fisheries  has  not  seen  enough 
definitive  data  on  the  potential  effects  on  salmon  of  ail  forms  of  2,4-D 
proposed  for  use.  One  study  reviewed  by  our  department  (Meehan,  W.R.,  L.A. 
Norris,  and  H.S.  Sears.  1974.  Toxicity  of  various  formulations  of  2,4-D  on 
salmon ids  in  southeast  Alaska.  Journal  Fisheries  Research  Board  of  Canada 
31:480-48577  showed  high  mortality  to  salmon  fry  in  toxicity  tests  conducted 
with  two  ester  froms  of  2,4-D.  The  butoxyethonal  ester  compound  was  not 
tested.  The  Department  of  Fisheries  cannot  support  the  use  of  2,4-D  to 
treat  milfoil  when  salmon  are  present  in  the  treated  areas  until  we  have 
seen  data  on  the  effects  of  the  specific  chemical  proposed  for  use  on 
different  types  of  salmon,  i.e.,  both  fry  and  fingerlings. 
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Treatment  of  milfoil  with  2,4-D  has  been  proposed  for  Lake  Washington  by 
METRO  as  part  of  an  experimental  study  on  milfoil  control  methods.  The 
Department  of  Fisheries  requested  bioassay  work  with  salmon  and  2,4-D 
prior  to  offering  our  support  to  the  proposal.  We  likewise  reserve  our 
endorsement  of  the  2,4-D  portion  of  the  Corps  of  Engineers  proposal  until 
the  results  of  bioassays  are  available. 

Control  measure  "f"  lake  drawdowns,  would  also  be  unacceptable  to  the 
Department  of  Fisheries  in  some  circumstances.  Fish  transportation, 
juvenile  salmon  rearing  in  the  shallows  as  well  as  lake  shore  spawning 
populations  of  sockeye  could  be  severely  impacted  by  improper  or  poorly 
timed  lake  drawdowns. 

We  have  no  rare  or  endangered  species  under  our  jurisdiction  in  any  of  the 
areas  listed  which  could  be  endangered  by  the  proposed  project. 

Thank  you  for  the  opportunity  to  comment.  We  will  anticipate  the  draft  EIS 
on  the  proposal  for  review. 

Sincerely, 

Gordon  Sandis<m-£/ 

Di rector  ^ 

mr 

cc:  Game 


United  States  Department  of  the  Interior 

FISH  AND  WILDLIFE  SERVICE 

Ecological  Services 
2625  Parkmont  Lane,  S.W.,  Bldg.  B-3 
Olympia,  Washington  98502 


August  29,  1978 


Colonel  John  A.  Poteat,  Jr. 

District  Engineer 

Seattle  District,  Corps  of  Engineers 

P.0.  Box  C-3755 

Seattle,  Washington  98124 

Dear  Colonel  Poteat: 

This  is  our  planning  aid  letter  containing  preliminary  information  and 
comments  on  potential  effects  to  fish  and  wildlife  resources  of  your 
proposed  Aquatic  Plant  Management  Program  for  Washington  State.  This 
letter  is  being  submitted  in  partial  fulfillment  of  Section  2(b)  of  the 
Fish  and  Wildlife  Coordination  Act  (48  Stat.  401,  as  amended;  16  U.S.C. 

661  et  seq.).  Our  comments  address  only  limited  facts  of  the  Plan  and  are 
subject  to  revision  as  we  obtain  more  information.  They  are  intended  as 
timely  input  to  your  planning  process,  including  preparation  of  a  draft 
environmental  impact  statement  and  state  design  memorandum  as  authorized 
by  Section  302  of  the  River  and  Harbor  Act  of  1965  (P.  L.  89-298). 

This  material  is  based  on  very  limited  project  information  received  from 
your  office  through  August  22,  1978.  Additional  information  on  effects  of 
Eurasian  watermilfoil  and  various  control  techniques  was  obtained  from 
telephone  interviews  with  knowledgable  people;  a  field  trip  with  Corps 
personnel  to  survey  milfoil  control  activities  in  British  Columbia;  and 
some  review  of  the  literature.  Brief  coordination  meetings  were  also  held 
with  personnel  from  Washington  Departments  of  Fisheries  (Earl  Finn  and 
Mary  Lou  Mills)  and  Game  (Ken  Tupper  and  Jack  Ayerst). 

At  the  July  25,  1978  Fish  and  Wildlife  coordination  meeting,  we  were  asked 
by  your  staff  to  emphasize  the  following  in  this  letter:  preliminary 
recommendations  concerning  control  methodologies;  red  flag  possible 
problem  areas;  potential  effects  to  threatened  and  endangered  species;  and 
opportunities  to  enhance  fish  and  wildlife  resources. ^ 

Project  Description 

At  this  time  the  project  consists  of  a  study  to  determine  the  need  for 
establishing  a  comprehensive  program  for  the  management  of  aquatic  plants 
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within  the  State  of  Washington.  The  principal  target  aquatic  plant  ia 
Eurasian  watermilfoil  (referred  to  in  this  letter  as  milfoil).  The  study 
includes  consideration  of  various  control  measures  for  currently  infested 
waters  and  prevention  measures  to  insure  that  milfoil  does  not  spread  to 
noninfcsted  waters..  The  Corps  has  not  yet  decided  which  water  bodies,  or 
portiono  thereof,  would  be  subject  to  control  measures,  but  Lake 
Washington,  Lake  Union,  Lake  Sammamish,  and  Banks  Lake  are  of  prime 
concern.  Preventive  action  is  being  considered  for  Osoyoos  Lake,  the 
Columbia  River  system,  and  other  waters  within  the  Stated  if 
implemented,  the  plant  management  program  would  be  administered  by  the 
Washington  State  Department  of  Ecology,  with  cost  sharing  on  a  70  percent 
Federal-30  percent  state  basis. 

Eurasian  waterrailfoil  (Myriophyl lum  spicatum  L.)  is  a  rooted  perennial 
with  long,  flexible  stems  and  finely  dissected  leaves.  During  the  spring 
and  summer  months  rapid  growth  from  the  root  crown  area  produces  reddish 
shoots  that  may  reach  the  surface  and  flower  in  water  up  to  12  feet  deep. 
Dense  populations  may  occur  in  depths  up  to  15  feet  and  on  a  variety  of 
bottom  types,  including  silt,  sand,  and  even  gravels  and  broken  rock.  The 
plants  are  spread  rapidly  by  floating  stem  fragments  produced  by  waves  and 
human  disturbance.  These  fragments  are  carried  by  water  currents  and 
winds  so  that  populations  are  difficult  to  contain.  New  plants  grow  when 
the  fragments  sink  or  drift  ashore. 

Eurasian  watermilfoil  is  not  native  to  North  America,  but  occurs  widely  in 
Asia,  Africa,  and  Europe.  The  History  of  its  introduction  and  spread  in 
North  America,  and  to  British  Columbia,  is  poorly  known.  Major 
infestations  of  this  plant,  some  covering  hundreds  of  thousands  of  acres, 
have  occurred  in  Chesapeake  Bay,  the  reservoirs  of  the  Tennessee  Valley 
Authority,  in  Florida  and  in  Texas.  Eurasian  watermilfoil  has  recently 
appeared  in  Quebec,  Ontario,  the  Okanagan  Valley  of  British  Columbia  and 
now,  in  Washington  State. 3  it  should  be  noted  that  problems  created  by 
milfoil  result  from  its  abundance  rather  than  simply  its  presence,  and 
invasions  of  milfoil  do  not  always  lead  to  major  infestations.^ 

There  is  a  wide  difference  of  professional  opinion  on  the  need  to  control 
milfoil.  Some  biologists  familiar  with  the  explosive  growth  potential 
shown  by  milfoil  in  other  parts  of  the  country  are  adamant  about  the  need 
to  eliminate  milfoil  in  Washington  State  before  it  becomes  firmly 
established  (Chuck  Walker,  USFWS,  personal  communication,  8/24/78). 

Others  are  not  convinced  that  milfoil  will  be  as  successful  in  Washington 
State  as  it  has  been  elsewhere  (Mike  Robinson,  B.  C.  Fish  and  Wildlife, 
personal  communication,  8/2/78).  Public  opinion  is  also  divided.  In  the 
Seattle  area,  for  example,  "Some  citizens  believe  milfoil  and  other 
aquatic  plant  growth  is  a  nuisance  -  heavy  milfoil  can  impair  swimming, 
boating,  and  other  water  sports.  Others  believe  milfoil  provides  a  good 
habitat  for  birds,  fish,  and  other  waterliving  animals. 
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Milfoil  definitely  has  the  potential  to  alter  or  destroy  both  fish  and 
wildlife  aquatic  habitat.  However,  in  our  preliminary  review  we  have  been 
unable  to  document  any  adverse  effects  of  milfoil  on  either  fish  or 
wildlife  in  Washington  State  or  similar  areas. 

The  Corps  Aquatic  Plant  Management  Program,  State  of  Washington 
Reconnaissance  Report,  August  1977,  is  incorrect  in  stating  that  30 
percent  of  prime  Canadian  Okanagan  spawning  beds  are  detrimentally 
impacted  by  milfoil  (p.  4).  Actually,  field  studies  by  British  Columbia's 
Fish  and  Wildlife  have  been  unable  to  find  a  conflict  between  kokanee 
spawning  and  milfoil.  In  most  cases  the  distribution  of  the  plant  in 
relation  to  fish  spawning  areas  is  such  that  it  is  unlikely  there  will 
ever  be  a  problem.  Their  studies  have  also  shown  that  milfoil  has  a 
beneficial  impact  on  waterfowl  in  most  situations  (Mike  Robinson,  personal 
communication,  8/2/78).  The  recon  report  also  mentions  fish  kills  as  a 
result  of  lowered  dissolved  oxygen  during  night  respiration  by  milfoil 
(p.  4).  Such  an  occurrence  would  be  quite  unlikely  in  any  area  with  cold, 
flowing  water.  Kills  might  occur,  however,  in  areas  of  standing  water. 

Thus,  based  on  information  now  available  to  us,  we  foresee  no  adverse 
impacts  of  milfoil  on  rare  or  endangered  fish  and  wildlife  species  in 
Washington  State.  Milfoils'  potential  for  crowding  out  other  plants 
presents  the  possibility  of  adverse  effects  on  rare  or  endangered  aquatic 
plants . 

At  this  time,  perhaps  the  greatest  threat  to  fish  and  wildlife  from 
milfoil  is  the  uncontrolled  citizen  use  of  herbicides  in  efforts  to 
control  the  plant.  A  fish  kill  has  already  been  reported  in  Lake 
Washington  as  a  result  of  Casaron  treatments  by  unknown  individuals  (Jack 
Ayerst,  WDF,  personal  communication). 

Milfoil  may  affect  human  use  and  enjoyment  of  fish  and  wildlife  resources. 
Effects  are  perceived  as  either  beneficial  or  detrimental  depending  on 
one's  perspective  (e.g.  birdwatching  -  beneficial  due  to  increased  numbers 
of  birds;  fishing  -  detrimental  due  to  impaired  access). 

The  remainder  of  the  Corps  transfer  funds  for  this  project  will  be 
primarily  used  to  further  explore  the  potential  effects  of  milfoil  on  fish 
and  wildlife  resources. 
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Potential  control  techniques  need  to  be  considered  not  only  in  terms  of 
their  immediate  impact(')  on  aquatic  ecosystems,  but  also  in  relation  to 
the  potential  impact  of  the  "no  action"  alternative.  No  one  technique 
will  be  appropriate  for  all  waters  of  the  state;  each  milfoil  infestation 
will  have  to  be  evaluated  not  only  as  to  the  need  for  but  also  the  means 
of  control.  These  evaluations  will  require  field  studies  to  identify 
critical  areas  and  time  periods  thac  will  have  to  be  avoided  for 
protection  of  fish  and  wildlife  resources. 

Five  major  categories  of  aquatic  plant  control  techniques  are  under 
consideration:  chemical,  mechanical,  biological,  environmental 
manipulation,  and  integrated  measures.  Possible  problem  areas  and 
opportunities  for  fish  and  wildlife  enhancement  for  each  of  these  major 
categories  are  discussed  below. 

Chemical 


The  Corps  Strawman  Aquatic  Plant  Management  Plan  for  the  State  of 
Washington^  considers  four  control  chemicals:  2,4-D-DMA,  2,4-D-BEE, 
Diquat,  and  Endothall  acid.  It  recommends  immediate  consideration  of  the 
use  of  2,4-D-DMA  as  the  control  treatment  of  choice  (p.  23).  The  Strawman 
Renort  incorrectly  states  that  "Except  for  differences  in  cost,  no  reason 
exists  for  ranking  either  of  the  2,4-D  formulations  over  the  other." 

(p.  14).  In  fact,  each  formulation  has  a  unique  advantage:  2,4-D-DMA 
liquid  is  1 3S8  toxic  to  aquatic  organisms,  while  2,4-D-BEE  granules 
concentrate  the  herbicide  near  the  milfoil  roots,  thus  minimising  drift 
away  from  the  treatment  area.  On  page  19,  the  Strawman  Report  states  that 
Diquat  has  not  been  approved  for  use  in  water.  This  chemical  has  been 
registered  by  EPA  for  use  in  water  for  aquatic  weed  control  for  a  number 
of  years  and  has  been  used  extensively  in  the  United  States  for  that 
purpose  (Tom  Jackson,  USFWS,  perron a ^  communication,  8/2/78).  It  is  also 
a  commonly  used  fish  disease  treatment. 

Use  of  2,4-D  is  definitely  a  potential  problem  area  should  it  be  decided 
to  implement  a  milfoil  control  method.  Objections  to  its  use  center 
around  the  lack  of  assurance  that  it  will  not  adversely  impact  non-target 
organisms.  The  Washington  State  Department  of  Fisheries  has  stated  "While 
we  arc  concerned  that  Eurasian  milfoil  may  constitute  a  threat  to  the 
salmon  resources  under  our  jurisdiction,  ...  [we]  cannot  support  the  ubc 
of  2,4-D  to  treat  milfoil  when  salmon  are  present  in  the  treated  areas 
until  we  have  seen  data  on  the  effects  of  the  specific  chemical  proposed 
for  use  on  difference  types  of  salmon,  i.e.  both  fry  and  fingerlings 
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It  is  likely  that  before  use  of  2,4-D 
politically  acceptable  in  this  state, 
of  potentially  exposed  organisms  will 
accepted  for  use,  there  will  probably 
restrictions . 

Mechanical 


will  be  either  biologically  or 
bioassays  using  various  life  stages 
have  to  be  conducted.  If  2,4-D  is 
still  be  a  need  for  site  and  timing 


Three  mechanical  milfoil  control  methods  are:  harvesting,  diver-operated 
dredge,  and  rotovating.  Harvesting  is  mainly  a  cosmetic  treatment,  and 
can  actually  cause  spread  of  the  plant  if  all  fragments  are  not  removed 
from  the  water.  It  does  have  the  advantage  of  removing  nutrients  from  the 
system. 

The  diver-operated  dredge,  although  expensive  to  operate,  is  nearly  100 
percent  effective  in  removing  milfoil.  It  does  result  in  localised 
turbidity  and  destruction  of  benthic  and  epiphytic  organisms.  Water 
quality  effects  would  depend  on  the  quality  of  the  sediments  being 
disturbed.  If  dredged  sediments  are  removed  from  the  system  there  could 
be  a  problem  with  locating  environmentally  acceptable  disposal  sites. 

Rotovating  is  a  fairly  new  technique  being  used  with  up  to  95  percent 
effectiveness  in  British  Columbia.  It  disturbs  benthic  organisms  but  does 
not  necessarily  destroy  them.  Use  of  these  mechanical  methods  would  have 
to  be  timed  on  a  site-specific  basis  to  avoid  critical  nesting  and 
spawning  periods. 

There  are  indications  that  milfoil  will  not  grow  in  clean  sediment-free 
gravel.  If  this  proves  true,  there  might  be  an  opportunity  to  enhance 
salmon  spawning  gravels  and  control/prevent  the  spread  of  milfcil  in  one 
operation.  A  prototype  instream  gravel-cleaning  machine  is  now  being 
developed  under  contract  for  the  Department  of  Fisheries.  Placement  of 
clean  gravel  or  rock  is  alco  a  possibility. 

Biological 

There  are  presently  no  proven  biocontrol  agents  cleared  for  use  in 
controlling  milfoil.  Two  potential  agents,  white  amur  (also  known  as 
grass  carp  (Ctenopharyngodon  idella)  and  a  host-specific  insect  (Paraponyx 
□tratiotata  L.)  are  currently  being  investigated  in  the  research  program 
for  future  operational  application. 9 

The  Game  Code  for  the  State  of  Washington  (WAC-232-12-670)  designates 
grass  carp  as  a  deleterious  species,  thus  making  it  illegal  to  bring  live 
spe  :\mens  into  the  state.  The  State  Fisheries  Department  also  has 
regulations  regarding  the  introduction  of  fish  based  on  RCW  75,16.020. 


Environmental  Manipulation 


Drawdown  of  water  level  ia  a  proven  method  tor  milfoil  control. 

Ef fectivenesa  varies  with  duration  and  seasonal  timing  of  the  drawdown,  as 
well  as  the  exposed  soil's  ability  to  hold  water.  One  problem  with  this 
method  is  milfoil's  ability  to  produce  a  terrestrial  form  that  can 
reinfest  the  area  when  it  is  reindundated. 

In  some  instances  drawdown  can  also  benefit  fish  by  forcing  spawners  to 
lay  their  eggs  at  lower  elevations,  thus  protecting  the  incubating  eggs 
from  desiccation  during  low  water  levels.  This  double-benefit  technique 
is  now  being  tried  experimentally  by  the  U.S.  Bureau  of  Reclamation  at 
Banks  Lake.  Drawdowns  would  have  to  be  carefully  timed  to  avoid 
dewatering  of  incubating  eggs  or  creation  of  land  bridges  for  predator 
access  to  waterfowl  nesting  islands.  In  addition,  drawdowns  will  probably 
have  to  be  limited  to  areas  that  already  have  water  level  control 
structures,  because  it  is  unlikely  the  Department  of  Fisheries  will 
approve  an v  new  control  structures  in  areas  with  anadromous  fish 
populations  (Earl  Finn,  WDF,  personal  communication,  8/24/78). 

Another  environmental  manipulation  technique  under  consideration  is  the 
use  of  a  plastic  screening  material  placed  just  above  the  substrate  to 
reduce  the  amount  of  light  reaching  the  milfoil.  The  effectiveness  of 
"Aquaacreen"  is  now  being  tested  by  METRO  in  Union  Bay.  This  method 
appears  r,o  be  biologically  acceptable,  depending  on  the  amou  t  of  area 
affected . 

Integrated  Methods 

Integrated  methods  could  include  any  combination  of  the  four  major 
technique  categories  described  above.  For  example,  a  combination  of 
maintenance  2,4-D  treatments  (i.e.  lower  levels  of  herbicide  than  normally 
needed  to  reduce  colonies  from  a  high  level  to  a  low  level)  and  high 
frequency,  3hort  duration  winter  drawdowns  seems  to  be  the  most  effective 
ar>J  economical  technique  for  control  of  milfoil  in  one  of  TVA's 
reservoirs.10  Observations  in  the  Canadian  control  program  indicate  that 
harvesting  may  improve  the  effectiveness  of  subsequent  rotovating  or 
herbicide  applications , ^  Biological  effects  would  be  similar  to  those 
discussed  for  individual  treatments,  although  there  is  a  possibility  for 
adverse  synergistic  effects. 

Effects  of  Milfoil  Prevention  Methods 
on  Fish  and  Wildlife 


While  resource  managers  await  documentation  on  the  need  to  control  milfoil 
iu  Washington  State,  prevention  of  the  spread  of  current  infestations 
certainly  seems  to  be  a  reasonable  course  of  action.  Effective  preventive 


D-22 


action  taken  now  will  reduce  the  magnitude  and  cost  of  any  future  control 
measures.  The  Corps  is  considering  three  potential  preventive  measures: 
downstream  barriers ,  regular  surveillance  of  critical  areas,  and  public 
education. 2  Barriers  should  be  designed  to  avoid  interference  with  fish 
passage.  Otherwise,  none  of  these  options  s  juld  have  an  adverse  impact 
on  fish  or  wildlife  resources. 

Another  preventive  technique  that  may  be  appropriate  in  some  waters  of  the 
state  is  improvement  of  water  quality;  milfoil  has  been  shown  to  grow 
better  in  waters  with  a  high  nutrient  content..  Such  water-cleanup 
activities  would  have  a  beneficial  effect  on  aquatic  ecosystems. 

Comments  on  Known  Areas 
of  Milfoil  Infestation 


Our  files  contain  limited  information  on  specific  environmentally 
sensitive  areas  of  the  lakes  on  the  July  5,  1978  Corps  list  of  known  areas 
of  milfoil  infestation.  We  have  attached  a  map  of  Lake  Washington  showing 
potentially  critical  wetland  areas  under  study  by  our  office  (Figure  1). 

The  Banks  Lake  infestation  merits  special  mention  because  of  its  future 
tie-in  with  the  lower  Columbia  drainage.  This  will  expose  a  large  area  of 
vital  fish  and  wildlife  habitat,  including  the  Columbia  River  estuary,  to 
any  potential  adverse  impacts  of  the  plant. 

Preliminary  Recommendations 

1.  The  Corps  should  carry  out  the  milfoil  survey  procedure  described  in 
the  Strawman  Report. This  will  allow  the  early  documentation  of 
problem  areas  and  timely  control  measures. 

2.  The  Corps  should  postpone  their  final  decision  on  the  need  to  control 
Eurasian  watermilfoil  until  the  Waterways  Experimentation  Station 
team  has  completed  its  survey  of  the  potential  habitat  area  available 
to  the  plant  in  this  state. 

3.  Preventive  measures  should  be  implemented  as  soon  as  possible  to 
prevent  the  spread  of  the  plant,  with  an  emphasis  on  public 
awareness . 

4.  If  the  decision  is  made  to  use  chemical  control  methods,  bioassayrj  on 
acute  and  chronic  effects  of  chemicals  under  consideration  should  be 
carried  out  on  various  life  stages  of  appropriate  non-target 
organisms.  Any  experiments  should  be  designed  to  complement 
information  already  in  the  literature  and  similar  studies  being 
planned  by  METRO.  State  and  federal  fish  and  wildlife  agencies 
should  be  involved  at  the  experimental  design  stage  so  that  they  will 


f 


D-23 


accept  test  results  as  being  meaningful  for  use  in  their 
decision-making. 

We  appreciate  the  cooperation  given  to  our  biologist  by  your  staff.  Jf 
you  h  .^e  any  questions  regarding  any  cf  the  above  material,  please  coutact 
Nancy  Nelson  of  our  Olympia  Ecological  Services  Office  (FTS  434-9440). 

Sincerely , 

Charles  M.  Chambers 
Acting  Field  Supervisor 

Attachment 
NCNelso.n:fs 

cc:  See  attached  distribution  list. 
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UNITED  STATES  DEPARTWIF.NT  OF  COMMERCE 

National  Oceanic  and  Atmospheric  Administration 

NATIONAL  MARINE  FISHERIES  RERVIPE 

Environmental  &  Technical  Services  Division 
P.  0.  Box  4382,  Portland,.  Oregon  97208 

October  2,  1978 

I  !  ' 

Colonel  John  A.  Poteat 
District  Engineer,  Seattle  District 
Corps  of  Engineers  ■ 

P.  0.  Box  C-3755 
Seattle ,  Washington  98124 

Re:  IiPSEK-rli-ER  ' 


Dear  Colonel  Poteat;  ..  .......  .. 

.We  have  r  viewed  the  Strawman  Aquatic  Plant  Management  Plan  for  the 
State  of  Washington  that  was  sent  to  us  with  er-.  August  25,  1978,  letter 
Vroa  Lt'.  Colonel  Cc.rpen.ter ... ,  We  offer  the  following  comments  on  the 
plan  for  your  consideration: 

On  page  .11,  paragraph  17  and  on  page  13,  paragraph  21  the  plan  suggests 
the  use  of  the  fish  white  amur  and/or  tilapia  as  biological  methods  to 
control  the  spread  of  the  aquatic  plant  Eurasl  an  Watennilf oil . ,  According 
to  biologists  of  the  Washington  Department  of  Fisheries,  their  regula¬ 
tions  prohibit  the  importation  and  release  of  these  species  into  waters 
of  the  Statb  ,o.f  Washinguo;;.  -'This  method  of  biological  control  would  not 
be  a  possible  control  alternative. 

In  ‘Table  1  (page  42)  User  Interests  and  Demands  on  Washington  Water 
Systems  under. the  subheading  Recreation,  Fisheries  management ^  there  is 
a  statement  "Total  Toxin  accumulation  not  to  'extend  one-tenth  of  the 
98-hour  median  tolerance  limit  of  Prime phales  promelas  (flathead  minnow} 
and/or  Lepomis  macrochirus  v  cluegitiy.  These  fish  would  .hot  be  accept¬ 
able  by,  the  Rational  Marine  Fisheries  Ser”"ipe  as  test  species  in  the 
Pacific  Northwest.  ,We  would  prefer  using  salmor.ids  that  are  indigenous 
to  the  body  of  water  to  be  treated. 

We  are  of  ve  opinion  that  control  of  exotic  waterweeds  is  necessary 
and  support  their  control  by  means  that  do  not  adversely  affect  resident 
or  anadromous  fish  populations. 


Sincerely, 

Division  Chief 


Washington  Dept,  of  Fisheries 
Washington  Dept,  of  Game 


Environmental  Protection, Agency ,  MS  t21 
Fish  &  Wildlife  'Service,  ES,  PFO 
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STATE  OF 
WASHINGTON 

Dixy  Lee  Ray 
Governor 


February  16,  1979 


DEPARTMENT  OF  FISHERIES 

115  General  Adminiitration  Building,  Olympia,  Washington  98504  206/753-6600 


Mr.  Robert  Rawson 
Seattle  District  Corps 
of  Engineers 
P.0.  Box  C-3755 
Seattle,  Washington  98124 

Dear  Mr.  Rawson: 

You  have  requested  information  on  the  Department  of  Fisheries  recommendations 
for  timing  of  2,4-D  applications  into  State  waters.  Unfortunately  we  have  too 
many  proposals  presently  before  us  to  supply  you  a  complete  package  at  this 
time.,  We  are  also  working  with  the  Department  of  Ecology  and  other  governmen¬ 
tal  units  to  supply  solutions  to  the  problem  of  Eurasian  water  milfoil  control. 


Enclosed  are  two  letters  which  recommend  timing  for  Lake  Osoyoos  and  Lake 
Washington  (specifically  Union  Bay)  respectively  and  some  rationale  for  the 
protection  of  salmon  only.  Also  enclosed  is  some  information  on  our  1978 
hatchery  production  and  timing  of  releases  into  Lake  Samamish  adjacent  to  the 
state  park.  We  are  presently  waiting  for  METRO'S  literature  review  on  2,4-D 
toxicity  and  the  opportunity  to  supply  consultation  to  the  Department  of 
Ecology's  Draft  EI3  for  Lake  Washington.  Please  keep  us  informed  on  the  Corps 
of  Engineers  Aquatic  Plant  Control  Program.  If  you  need  any  further  informa¬ 
tion,  please  contact  Mr.  Earl  Finn  at  753-3629. 


Sincerely, 


jjLe±L 

u 


Gordon  SandisM^J 
Director  ^ 

JP 


cc:  Bob  Matsuda  -  METRO 
Merley  McCall  -  DOE 
Jack  Ayrest  -  WDG 
Dave  Heiser  -  State  Parks 
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DEPARTMENT  OF  FISHERIES 

115  Gwji/ral  A^fn.ri>:r;:::cn  [iu.U.n^,  OV”?*1,1*  Wrtshirven  {y>it4  l£»W7;Vi •'«.«**) 


Hay  1,  19 /«'.’» 


Dr.  W.E.  Johnson 
Environment  Canada 
Fisheries  -  Pacific  Region 
1090  Vies  t  Pender  Street 
Vancouver,  B.C.  V6E  2P1 

Attention  M.  Nassichuk 

Dear  Dr.  Johnson: 

The  State  of  Washington  Department  of  Fisheries  is  in  receipt  of  your  April  7,  1978 
letter  requesting  information  regarding  the  use  of  herbicide  2,4-D  to  control  a. 
Eurasian  water  milfoil  in  Osoyoos  Lake.  We  have  the  following  comments. 

Populations  of  Eurasian  water  milfoil  have  been  documented  in  several  lakes  in 
Washington,  including  Lake  Osoyoos.  Treatment  of  milfoil  with  2,4-D  has  been 
proposed  for  Lake  Washington  as  part  of  an  experimental  study  on  milfoil  control 
methods.  The  Department  of  Fisheries  requested  bioassay  work  with  salmon  and 
2,4-D  prior  to  offering  our  support  to  the  proposal.  Unfortunately,  the  biossay 
studies  pi  armed  were  subsequently  cancelled,  along  with  the  plans  to  use  2,4-D. 

To  date,  the  Department  of  Fisheries  has  not  seen  enough  definitive  data  on  the 
potential  effects  on  salmon  of  all  forms  of  2,4-D  proposed  for  use.  One  study 
reviewed  by  our  department  (Meehan,  VI. R.,  L.A.  Norris,  and  H.S.  Sears.  1974. 
Toxicity  of  various  formulations  of  2,4-D  on  salmonids  in  southeast  Alaska. 

Journal  Fisheries  Research  Board  of  Canada  31:480-4357)  showed  hicH  mortality 
to  salmon  fry  in  toxicity  tests  conducted  with  two  ester  forms  of  2,4-D.  The 
butoxyetlumol  ester  compound  was  not  tested.  The  Department  of  Fisheries  cannot 
support  the  widespread  use  of  2,4-D  to  treat  milfoil  when  salmon  are  present  in 
the*  treated  areas  until  we  have  seen  data  ori  the  effects  of  the  specific  chemical 
proposed  for  use  on  different  types  of  salmon,  i.e.,  both  fry  and  fingerlings. 

We  suggest  that,  if  possible,  you  consider  cone'  icting  biossays  with  fry  and/or 
fingerling  sockeye  in  conjunction  with  the  upcoming  treatment  program  to  establish 
toxic  and  safe  levels  of  butoxyethanol  ester  2,4-D.  Perhaps  the  International 
Pacific  Sal  icon  Fisheries  Commission's  research  facility  at  Cultus  Lake  could 
accomodate  such  tests.  The  bioassays  conducted  in  the  laboratory  might  be  sup¬ 
plemented  with  live  box  tests  with  sockeye  inside  and  outside  the  treatment  zones 
during  the  2,4-0  treatment  program. 
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Dr.  W.  E.  Johnson 
Hay  1,  1973 


In  your  letter  10  us  you  also  requested  information  on  the  rearing  dynamics  of 
juvenile  sockeye  populations  in  Osoyoas  Lake.  Sockeye  zeros  enter  the  l*ke  from 
March  through  Hay.  In  July  these  fish  ro,a  out  of  the  shoreline  areas  -of  tna 
lake  to  deeper  water  due  to  high  water  temperatures  at  the  shore;!  Sockeye 
yearlings  leave  Osoyoos  Lake  in  the  muntns*  of  April  and  May.  It  is  the  Dap-rtnent 
of  Fisheries'  opinion  that  the  least  detri rental  time  for  2,4-D  application  in 
Osoyoos  Lake  would  be  the  months  of  July  and  August  since  sockeye  would  not 
be  present  in  the  shallow  areas  of  the  lake  during  those  months. 

Herbicide  treatment  of  milfoil  took  place  in  July,  1977  in  Osoyoos  Lake  at  a  - 
site  just  south  of  the  U.S.  -  Canada  border.  The  Department  of  Fisheries  did 
not  object  to  the  use  of  2,4-D  in  Osoyoos  L?.r;e  at  that  time  of  year  because 
sockeye  were  in  the  deeper  areas  of  the  lake  rattier  than  in  the  treated  area. 

The  Washington  State  Department  of  Fisheries  cannot  support  the  use  of  2,4-D 
in  state  waters  when  salmon  are  present  until  we  have  sufficient  information 
to  properly  define  the  effects  of  specific  proposed  applications  on  the  re¬ 
sources  under  our  jurisdiction. 

The  Department  of  Fisheries  is  interested  in  reviewing  any  information  your 
agency  obtains  on  the  effects  of  the  butoxyethanol  ester  form  of  2,4-D  on 
salmon  species.  We  look  forward  to  continued  correspondence  with  your  de¬ 
partment.  If  we  can  be  of  further  assistance,  do  not  hesitate  to  contact  us. 

Sincerely, 

Gordon  SandisoiW 
Director  •  'j 

4 

_ _ f/ 
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cc:  Tom  Meek in 
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DEPARTMENT  OF  FISHERIES 

US  Gvntral  Adminiatrttion  Building,  OtympU,  WMhingion  98904  ayTH-MOQ 


July  20,  1977 


Mr.  John  F.  Spencer,  Assistant  Director 
Office  of  Water  Programs 
Department  of  Ecology 
Olympia,  Washington  98504 

Dear  Mr.  Spencer: 

On  July  12,  1977  department  staff  participated  in  an  aquatic  plant  workshop 
presented  by  the  Department  of  Ecology  and  the  U.S.  Amy  Corps  of  Engineers. 
The  purpose  of  the  workshop  was  to  share  information  on  the  control  of 
Eurasian  water  milfoil  with  emphasis  on  a  proposed  control  program  for  Union 
Bay  on  Lake  Washington. 

As  you  are  probably  aware.  Union  Bay  is  adjacent  to  a  vitally  important  trans¬ 
portation  zone  for  both  upstream  and  downstream  migrating  salmonids.  The 
proposed  use  of  2,4-D  to  destroy  Eurasian  water  milfoil  must  be  carefully 
controlled  to  keep  concentrations  in  the  treated  area  low,  to  prevent  the 
chemical  from  reaching  fish  carrying  waters,  and  to  avoid  treatment  during 
salmonid  fish  abundance. 

There  is  a  lack  of  supportive  evidence  on  the  low  toxicity  of  2,4-D  to  Pacific 
salmon,  therefore  we  recommend  the  following  precautions  be  taken  to  minimize 
the  chance  for  prpblems: 

1.  Use  2,4-D  only  in  areas  of  poor  salmon  habitat  and  low  utilization 
like  Union  Bay. 

2.  Do  not  exceed  the  minimum  levels  needed  for  effective  weed  treatment 
throughout  the  water  column  to  minimize  toxicity  to  any  salmonids 
that  might  be  in  the  area, 

3.  Consider  containing  the  2,4-D  within  the  application  area  until  it 
is  naturally  detoxified. 

4.  Apply  2,4-D  during  the  first  two  weeks  of  August  when  salmonid 
populations  are  relatively  low  (see  attached  figure). 

5.  Use  a  one-time  each  year  application  rather  than  several  appli¬ 
cations  spread  over  time. 
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John  Spencer 


July  29,  1977 


We  agreed  to  the  use  of  2,4-0  in  Lake  Osoyoos  primarily  because  there  were 
no  salmon  in  the  treated  area  at  the  time  of  application.  The  use  of 
chemicals  in  Lake  Washington  is  more  difficult  to  accept  because  of  the 
overlap  in  timing  of  migrations.  In  Lake  Washington  we  may  request  a  moni¬ 
toring  program. 

We  support  the  Department  of  Ecology  and  other  groups  on  the  need  to  control 
or  eradicate  this  significant  aquatic  plant  problem  in  Washington  streams 
and  lakes.  From  a  salmon  standpoint  we  can  envision  possible  loss  of 
spawning  and  rearing  areas  In  the  Lake  Washington  system  from  this  nuisance 
plant.  We  would  be  especially  Interested  to  review  the  aerial  photographs 
proposed  by  the  Corps  and  relate  the  existence  of  milfoil  to  known  sockeye 
salmon  spawning  beaches  in  Lake  Washinaton  and  Lake  Sammamish. 

Thank  you  for  the  opportunity  to  comment  and  we  will  appreciate  the  oppor¬ 
tunity  for  further  input  during  the  planning  stage. 
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United  States  Department  of  the  Interior 

FISH  AND  W1LDLIFF.  SERVICE 
Ecological  Services 
2625  Parkmont  Lane,  S.W.,  Bldg.  B-3 


Olympia,  Washington  98502 


February  20,  1979 


Colonel  John  A.  Poteat,  Jr. 

District  Engineer 

Seattle  District,  Corps  of  Engineers 

P.0.  Box  C-3755 

Seattle,  Washington  98124 

Dear  Colonel  Poteat: 

This  planning  aid  letter  contains  preliminary  information  on  present 
economic  effects  of  aquatic  plant  infestations  and  of  your  proposed 
aquatic  Plant  Management  Program  for  Washington  State.  This  letter  is 
being  submitted  in  partial  fulfillment  o£  Section  2(b)  of  the  Fish  and 
Wildlife  Coordination  Act  (48  Stat  401,  as  amended;  16  U.S.C.  661  et  seq). 
These  comments  are  intended  as  input  to  your  planning  process,  including 
preparation  of  an  environmental  impact  statement  and  state  design 
memorandum  as  authorized  by  Section  302  of  the  River  and  Harbor  Act  of 
1965  (P.L.  89-298). 

This  material  is  based  on  information  received  through  phone  and  personal 
conversations  with  Washington  State  Department  of  Game  and  Department  of 
Fisheries  staffs  and  with  representatives  of  the  National  Marine  Fisheries 
Service.  Information  requested  was:  (1)  have  there  been  any  economic 
losses  to  fish  resources  or  to  sport  and  commercial  fishing  through 
boating  access  restrictions,  inability  to  control  lures  or  land  fish  or 
dispersal  of  fish  from  fishable  waters  and  if  so,  what  would  they  estimate 
to  be  the  annual  loss;  and  (2)  what  losses,  either  through  loss  of  fish, 
loss  of  habitat  and  good  fishing  areas  is  anticipated  from  plant  control 
programs? 

Washington  Department  of  Game  does  not  believe  that  milfoil  ir  pestations 
have  created  any  economic  losses  to  resident  game  fish  or  to  the  fisheries 
at  this  time.  They  do,  however,  express  concern  over  potential  future 
impacts,  especially  in  smaller  lakes,  through  boating  restrictions,  loss 
of  usable  habitat  because  of  excessively  dense  growths  that  can  restrict 
necessary  fish  migrations  to  shallow  areas  for  spawning,  and  O2  losses 
through  natural  die-backs  that  are  known  to  occur  in  aquatic  macrophytes. 
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Washington  Department  of  Fisheries  and  WMFS  are  concerned  over 
restrictions  to  anadromous  fish  migrations  through  excessively  dense 
milfoil  infestations  and  with  increased  predation  because  of  the  improved 
spiny-ray  habitat  the  milfoil  generates.  They  have  not  been  able  to 
document  any  economic  losses  at  this  time. 

A  major  concern  of  ail  resource  managers  is  the  propensity  for  milfoil  to 
spread  and  the  impacts  it  could  have  in  some  waters  not  presently 
infested.  Since  this  is  speculative  concern,  there  is  no  way  to  derive  a 
dollar  or  resource  loss  figure, 

The  second  concern,  impacts  of  plant  control  programs  on  fish,  wildlife  or 
associated  recreational  pursuits,  was  even  more  difficult  to  examine.  At 
present,  the  Corps  proposed  project  is  not  clear  either  to  the  extent  of 
the  project  or  the  control  techniques  to  be  employed. 

There  is  still  differences  of  opinion  regarding  different  forms  of 
chemical  control.  Some  agency  representatives  are  willing  to  accept 
existing  data  on  2,4-D  formulations  and  their  effectiveness  to  control 
milfoil  as  well  as  the  associated  impacts  to  fish  species,  while  others 
are  not.  There  did  appear  to  be  a  mutual  concern  for  the  non-selective 
habitat  impacts  of  mechanical  control  measures.  As  the  program  reduces  in 
scope,  the  potential  impacts  and,  therefore,  concerns  are  lessened. 

All  agency  representatives  were  reluctant  to  estimate  potential  losses  to 
fish,  habitat  or  related  recreation  until  the  scope,  methods,  and 
controls,  i.e.  who  does  the  work  and  under  what  guidelines,  are 
determined.  If  the  current  program  to  treat  isolated  pockets  of  milfoil, 
consisting  of  a  total  of  approximately  100  acres  or  less,  on  the  west  side 
(Lake  Washington,  Sammamish,  Union  Bay)  becomes  the  final  project,  the 
impacts  and  economic  losses  will  be  minimal. 

Compensation  and  Mitigation: 

Current  fish,  habitat  and  recreational  losses  caused  by  milfoil 
infestations  and  the  anticipated  effects  of  the  limited  existing  proposal 
are  minimal.  Therefore,  site  specific  mitigation  needs  will  be  negligible 
and  will  be  dependent  on  the  final  locations  to  be  treated  and  the 
techniques  to  be  implemented. 

If  the  program  ultimately  becomes  an  on-going  plant  management  program  it 
will  require  an  on-going  contingency  program  to  monitor  milfoil  spread  and 
possible  impacts  resulting  from  control.  This  would  involve  organization 
and  training  of  state,  federal,  and  county  employees  to  place  qualified 
persons  throughout  the  state.  If  the  control  program  is  to  be  federally 
funded  through  the  Corps  of  Engineers  then  we  believe  the  contingency 
program  should  also  be  organized  and  coordinated  by  you. 
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Since  there  ia  little  site  specific  data  on  the  effects  of  different  types 
of  plant  control  techniques,  we  believe  a  research  monitoring  program 
should  be  established  to  evaluate  negative  and  positive  impacts  of  each 
technique  used.  This  should  include  acute  toxicity  tests  on  Lake 
Washington  run  salmonlds  using  chemicals  registered  for  milfoil  control. 
These  programs  are  needed  to  determine  if  assumptions,  extrapolated  from 
data  accumulated  elsewhere,  are  valid  or  if  modifications  to  the  control 
programs  would  be  needed  to  protect  resources. 

We  appreciate  the  cooperation  given  to  us  by  your  staff.  If  you  have  any 
questions  please  contact  Rex  VanWormer  of  our  Ecological  Services  Office 
(FTS  434-9440). 
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Ms.  Rosemary  Walrod 
Department  of  Ecology 
Mail  Stop  PV  -  11 
Olympia,  Washington  98504 

Dear  Ms.  Walrod: 

'  General  Comments 

The  Washington  Department  of  Fisheries  (WDF)  has  reviewed  the  draft 
Environmental  Impact  Statement  (EIS)  for  Control  of  Watermilfoil  in 
areas  of  Lake  Washington.  We  would  like  to  take  this  opportunity  to 
describe  our  concerns,  involvement,  policies,  and  recommendations  for  control 
of  this  nuisance  plant.  The  department  recognizes  o  need  to  control 
milfoil  in  certain  areas  of  the  state  but  at  the  same  time  must  be  reason¬ 
ably  assured  that  chosen  control  measures  do  not  impact  foodfish  resources. 

Eurasian  milfoil  is  unsightly,  presents  a  potential  hazard  to  swimmers 
and  may  interfere  with  water  skiing.  Mechanical  harvesting,  covering 
the  substrate  with  screens,  and  herbicide  application  are  the  three  popular 
control  measures.  The  first  two  appear  only  partially  successful  while 
herbicide  use  appears  to  be  the  best  for  milfoil  eradication  to  date.  How¬ 
ever,  herbicides  are  toxic  to  fish.  No  impacts  to  salmon  are  expected  from 
the  physical  control  methods,  if  properly  conducted. 

Since  the  problem  was  identified  in  about  1977,  the  Department  of  Fisheries 
has  responded  to  proposed  in-water  herbicide  use  in  the  following  manner 
attempting  to  endorse  milfoil  control  but  at  the  same  time  protecting 
our  resources  (Duties  of  the  department  RCW  75.08.012): 

1.  .Respond  favorably  to  use  of  2,4-D  in  non-salmon  areas,  e.g..  Banks.- 

Lake. 

2.  Respond  favorably  to  use  of  2,4-D  in  salmon  areas  if  the  application 
is  timed  between  salmon  migrations,  e.g..  Lake  Osoyoos-Okanogan 
River. 

3.  Respond  negatively  if  2,4-D  is  proposed  for  application  during 
major  salmon  migration  periods  adjacent  to  major  migration  routes, 
e.g.,  Union  Bay  adjacent  to  the  ship  canal  and  the  mouth  of  Issaquah 
Creek  below  the  hatchery. 
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However,  in  1978,  we  agreed  to  the  use  of  2 ,4-D  in  Union  Bay  if  the  proponent 
(METRO)  assured  us  through  bioassay  that  the  application  would  not  directly 
Impact  salmon.  We  understand  that  after  about  a  year  of  planning,  the 
bioassay  was  eliminatea  because  the  interagency  Technical  Review  Committee 
for  thvi  Union  Bay  Milfoil  Demonstration  Study  concluded  the  available  funding 
was  not  adequate  to  thoroughly  evaluate  that  portion  of  the  overall  study. 


Since  METRO'S  ongoing  literature  review  and  the  Corps  of  Engineers'  studies  on 
milfoil  control  are  not  yet  available,  the  department  has  reviewed  certain 
literature  in  order  to  make  recommendations  on  herbicide  use  in  Lake  Washington 
this  year. 


Speci fic  Cominents  on  the  Draft  EIS 

1 1  Summary  -  . 

1.  (Page  2,  Paragraph  2)  The  last  sentence  states  "Herbicides  may  persist 
in  the  water  column  or  aqua-soil  for  a  period  to  time".  The  Washington 
Department  of  Fisheries  would  be  interested  in  the  concentration  of 
various  Herbicides  in  the  water  column  over  time. 

2.  (Page  2,  Paragraph  3)  This  paragraph  states  herbicides  will  be  applied 
at  the  ^lowest  effective  rate  possible"  and  that  the  applicator  will  be 
familiar  with  "the  characteristics  of  water  movement  in  the  areas  to  be 
treated".  It  would  be  of  assistance  to  reviewers  of  the  Final  EIS  if 
these  statements  were  defended  by  reference  and  diagrams  showing  the 
water  current  patterns,  by  area  of  proposed  application. 

III.  Description  of  the  Proposal 

(Page  2,  Paragraph  5  and  Page  3,  Paragraph  1)  The  proposed  application 
to  modify  water  quality  standards  by  A-l  Spray  Service,  Inc.  spans  the 
period  May  through  September,  1979.  Does  this  mean  the  Laurelhurst 
(Union  Bay)  project  could  be  conducted  during  the  first  two  weeks  of 
August  when  salmonid  populations  are  relatively  low  as  previously 
recommended  by  the  Washington  Department  of  Fisheries?  -  ;  • 

Areas  Proposed  for  Treatment  (Page  3)  ••• 

1.  Figures  la  and  Id  showing  general  areas  to  be  sprayed  should  be  modified 
to  define  the  exact  ooundaries.  It  would  also  be  helpful  if  the  maximum, 
minimum,  and  mean  water  depths  were  described,  by  area. 

2,  We  also  suggest  including  salmon  migration  routes  and  areas  utilized  by 
beach  spawning  socktye  saimon  as  shown  on  the  attached  copies  of  Figures 
la  and  lb. 

Materials  Proposed  for  Use  (Pages  3,  6,  and  7) 

Only  a  single  page  in  this  section  was  devoted  to  herbicide  application 
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herbicides  are  given.  We  suggest  reporting  concentration. of  all 
herbicides  and  formulations  in  terms  of  active  Ingredients  (1.e.,  100% 
active  ingredient). 

2.  Does  the  estimated  water  concentration  of  2.5  ppm  apply  to  both 
Aquathol  and  Aquathol  K? 

3.  Aqua  Kleen  is  proposed  to  be  applied  at  100  lbs/surface  acre. 

Why  is  such  a  heavy  dose  being  proposed?  (See  discussion  in  4  below) 

What  application  rate  is  proposed  for  the  other  candidate  herbicides?. 

4.  What  are  the  minimum  levels  of  2,4-D  BEE  (butoxy ethanol' ester) 
and  endothal  that  are  effective  in  controlling  Eurasian  milfoil? 

Schulz  and  Harman  (1974)  describe  studies  where  concentrations  of  2,4-D 
BEE  between  4  and  112  lb/acre  have  been  used.  The  British  Columbia 
Ministry  of  the  Environment,  Water  Investigations  Branch  has  recently 
conducted  Eurasian  milfoil  control  experiments  in  Lake  Okanogan  using 
2,4-D  BEE  concentrations  between  10  and  40.1b/acre,  with  varying  success. 

5.  If  minimum  levels  of  herbicide  necessary  to  control  milfoil 
effectively  are  used,  what  would  be  the  instantaneous  concentration  of 
100%  active  material  in  the  water  column?  What  are  the  estimated  decay 
rates  for  the  proposed  herbicides  (i.e.,  time  to  50%  reduction  in 
water  concentration)  of  the  compounds  and  their  metabolites  Mn  the  case 
of  2,4-D  acid),  and  the  corresponding  concentrations  of  active  material 
in  the  water  column  over  time? 

6.  What  is  the  meaning  of  the  estimated  water  concentrations?  In 

actuality,  the  granular  materials  are  expected  to  sink  to  the  bottom  and 
leach.  Even  if  the  herbicide  was  wholly  water  soluble,  very  lar^e 
concentration  gradients  would  be  expected  (see  paper  by  Wojtalik  et  al.) 
(1971)  concerning  behavior  of  2,4-D  DMA  in  a  Tennessee  Valley  Authority 
reservoir).  «  ..  . 

7.,  The  EIS  does  not  indicate  that  application  rates  will  be  scaled 
to  water  depth.  Hence,  one  can  assume,  that  proportionately  greater 
amounts  of  herbicide  will  be  deposited  in  the  shallower  waters. 

The  amount  quoted  in  the  EIS  (e.g.,  2.5  ppm)  seems  to  be  the  theoretical 
average. 

V.  Impact  of  the  Proposal  on  the  Environment  and  Measures  to  Mitigate  Impacts 
Pages  14  and  15. 

1.  There  are  some  apparent  contradictions  which  need  clarification. 

a.  (Page  14,  Paragraph  6)  It  is  stated,  "Limiting  application 
to  th  ,  levels  specified  on  the  label  should  avoid  toxic 
effec  to  aquatic  life  (we  assume  salmonids)  other  than 
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c.  (Page  14,  Paragraph  2)  “Our  review  of  the  literature  in¬ 
dicates  a  wide  variability  of  toxicity  to  aquatic  organisms 
with  effects  to  juVenl.Ie  salmonids  reported  at  concentrations 
lower  than  1  ppm.'.'. 

2.  Different  formulations  of  2,4-D  and  endothal  possess  different  toxicities 
to  aquatic  organisms,  and  this  variation  will  become  much  greater 

if  toxic  concentrations  are  not  expressed  in  terms  of  100*  active  in¬ 
gredient.  This  must  be  done  for  all  cited  toxic  levels  which  may  help 
clarify  comment  1  above.  . 

3.  The  review  of  the  literature  concerning  toxicity  to  fish  and  inverte¬ 
brates  seems  not  to  reflect  the  state  of  our  knowledge  and  needs  work. 
Surprising  was  the  emphasis  in  the  citations  of  toxicity  levels  for 
exposures  of  24  and  48  hours,  qiven  that  a  96-hour  exposure  period  is 
the  standard.  The  reliance  upon  Duke) 1976),  which  emphasized  estuarine 
organisms  even  though  freshwater  forms  were  annotated,  may  be  inappropriate. 
The  authors  of  the  EIS  should  consult  Schultz  and  Harman  (1976)  for  a 
comprehensive  literature  review.  They  should  also  consult  Folmar  (1977) 
Woodward  and  Mayer  (1978),  Lorz  et  al .  (1979),  and  Meehan  et  al.  (1974),. 

4.  It  is  stated  that  fish  have  been  observed  to  avoid  low  concentrations 
of  2,4-D  in  water.  Where  is  the  documentation  for  this  statement? 

5.  The  authors  state  that  little  information  is  available  concerning 

the  effects  of  endothal  on  fish.  Folmar  (1977)  lists  several  excellent 
references. 

IX.  Bibliography  (Page  22)  and  References  (Page  20) 

We  suggest  including  the  following  publications  which  have  been  used  for 

our  review  and  recommendations: 

Folmar,  L.C.  1977.  Acrolein,  dalapon,  dichlobenil,  diquat,,  and  endothal: 
bibliography  of  toxicity  to  aquatic  organisms.  Technical  Papers  of 
the  U.S.  Fish  and  Wildlife  Service.  No.  88.  15pp. 

Lorz,  H.W.,  S.  Glen,  R.H.  Williams,  C.M.  Kunkel ,  L.A.  Norris,  and  B.R. 

Loper,  1979.  Effects  of  selected  herbicides  or*  smolting  of  coho 
salmon.  Environmental  Protection  Agency,  Corvallis  Environmental 
Res.  Lab.  (In  Press). 

Meehan,  W.R.,  L.R.  Norris,  and  H.S.  Sears.  1974.  Toxicity  of  various 
formulations  of  2,4-D  to  salmonids  in  southeast  Alaska.  J.  Fish. 

Res.  Board  Can.  31:480-485. 

Schults,  D.P.  and  P.D.  Harman.  1974.  A  review  of  the  literature  on  the 
use  of  2,4-D  in  fisheries.  Bureau  of  Sport  Fisheries  and  Wildlife, 

Report  No.  PB-235-457.  Available  through  N.T.I.S. 
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Wojtalik,  T.A.,  T.F.  Hall ,  and  L.G.  Hill.  1971.  Monitoring  ecological 
conditions  associated  with  wide-scale  applications  of  DMA  2,4-D  to 
aquatic  environments.  Pest.  Monitoring  J.  4:  184-203 

Woodward,  D.F.  and  F.L.  Mayer,  Jr.  1978.  Toxicity  of  three , herbicides 
(butyl,  isoctyl,  and  propylene  glycol  butyl  ether  esters  of  2,  4-D) 
to  cutthroat  trout  and  lake  trout.  Technical  Papers  of  the  U.S. 
Fish  and  Wildlife  Service.  No.  97.  6pp. 

Recommendations 


The  Department  of  Fisheries,  acutely  aware  of  the  milfoil  problem,  met  internally 
in  March,  1979  to  outline  a  program  which  would  evaluate  herbicide  application 
while  still  being  protective  to  salmon  in  or  adjacent  to  a  herbicide  treatment  area. 
The  following  three  steps  were  proposed: 

1.  Utilize  the  readily  available  literature  to  determine  a  reasonably  safe 
concentration  to  salmon  of  a  known,  milfoil  effective  herbicide  (2,4-D  BEE)  in 
the  water  column. 

2.  Recommend  a  spray  project  in  the  absence  of  large  numbers  of  salmon 

to  be  monitored  by  a  water  quality  agency  to  determine  the  actual  concentrations 
of  2,4-D  BEE  (mg/1)  throughout  the  water  column  following  a  fixed  rate  of 
herbicide  application  (Ibs/acre). 

3.  Compare  the  results  of  the  spray  project  and  the  literature  review  to 
determine  if  2,4-D  BEE  could  be  safely  used  close  to  areas  of  heavy  salmon 
usage  such  as  adjacent  to  Union  Bay. 

Our  literature  review  concluded  that  the  concentrations  of  2,4-D  BEE,  following 
a  single  application  only,  should  rot  exceed  0.1  mg/1  (as  measured  for  the 
ester  and  not  free  2,4-D  acid)  anywhere  in  the  water  column  where  significant 
numbers  of  salmon  may  be  present.  For  multiple  applications,  the  ester  con¬ 
centration  should  not  exceed  0.031  mq/1.  (Woodard,  D.F.  and  F.L.  Mayer,  Jr. 

1978) 

Therefore,  the  Washington  Department  of  Fisheries  recommends  the  following 
for  the  protection  of  resources  under  its  jurisdiction  only  (RCW  75.04.040): 

1.  Conduct  a  spray  application  of  2,4-D  at  all  or  any  of  the  listed  areas 
in  the  Draft.  E I C  except  Laurelhurst  (Union  Bay),  anytime  after  June  15,  1979, 
when  the  sockeye  fry  have  emerged  from  spawning  gravels  in  or  closely  adjacent 
to  the  treatment  area.  The  rate  of  application  (Ibs/acre)  should  be  set  at 
the  minimum  necessary  to  accomplish  desired  milfoil  control  and  not  necessarily 
the  doses  requested  by  the  applicant. 


Ms.  Rosemary  Walrod 

April  24,  1979  \ 

Page  6 

2.  Arrange  for  a  competent  water  sampling  program  similar  to  that 
considered  by  METRO  in  December  1977,  to  determine  the  concentration  of 
2,4-D  BEE  (Ester)  throughout  the  water  column,  in  and  outside  the  treatment 
area  to  compare  with  the  reasonably  safe  levels  for  salmon  described  above.  , 

3.  Treat  the  Ladrelhurst  area  only  after  the  results  frbra  above  are 

obtained  or  postpone  until  the  first  two  weeks  of  August.  This  recommendation 
applies  only  to  herbicide  use  and  salmon  resources.  We  understand  considerable 
work  involving  physical  control  measures  is  planned  within  the  area  this  coming 
milfoil  season,  The  involved  agencies  should  be  consulted  regarding  herbicide 
use  to  determine  compatibility  with  their  program.  Such  non-chemical  methods 
could  be  used  any  time  of,  year r at  this  location  without  impacts  to  salmon  if  - 
properly  conducted./  'vl  •** *  \  ••  :  , 

,  •-**  1  r-  :  w  f  a.  . '  \ 

These  recommendations  applyonly  to  the  fisheries  resources  under  the  jurisdiction 
of  the  Department  of  Fisheries.  Thank  you  for  the  opportunity  to  comment  and 
we  hope  our  recommendations  will  be  of  value  to  all  concerned  with  milfoil  control. 


Sincerely, 

c6&L£ 

Gordon  SandiW 
Director  / 


Mr.  Bob  Matsuda,  METRO 
Mr.  Bob  Rawson,  Seattle  COE 
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United  States  Department  of  the  Interior 

OFFICE  OF  THE  SECRETARY 
WASHINGTON,  D.C.  20240 


PEP  ER  79/696 


JUL  2  3  W® 


Lt.  Colonel  Maxey  B.  Carpenter,  Jr. 

Acting  District  Engineer 

Seattle  District,  Corps  of  Engineers 

Department  of  the  Army 

Post  Office  Box  C-3755 

Seattle,  Washington  98124 

Dear  Colonel  Carpenter: 

This  Is  to  Inform  you  that  we  have  just  received  sufficient 
copies  of  your  draft  environmental  statement  entitled  "Aquatic 
Plant  Management  Program  -  State  of  Washington"  in  order  to 
conduct  our  Departmental  review.  The  Department  will  have 
comments  but  will  be  unable  to  reply  within  the  allotted  time. 


Therefore, 
14,  1979. 


we  are  requesting  a  time  extension  until  September 


OKANOGAN,  WASHINGTON  98840 


July  23,  1979 


ALAN  O.  KING 

COUNTY  ROAD  ENOINtER 
POST  OFFICE  BOX  232 
PHONE  AC  BOO/ 422-3390 


Department  of  the  Army 
Seattle  District 
Corp  of  Engineers 
P.0.  Box  C-3755 
Seattle,  WA  98IOA 

Re:  Aquatic  Plant  Management  Program, 

State  of  Washington 

Environmental  Impact  Statement  Draft 

Attn:  Maxey  B.  Carpenter,  Jr. 

Acting  District  Engineer 

Dear  Mr.  Carpenter: 

The  Okanogan  County  Department  of  Public  Works  supports  the  proposed  action 
as  defined  in  the  Draft  Environmental  Impact  Statement.  It  would  appear 
that  a  combination  of  chemical  and  physical  control  measures  based  on  our 
current  experience  would  be  the  most  cost  effective  and  env i ronment ly  accept¬ 
able  methods  available. 

We  are  greatly  concerned  about  the  spread  of  Milfoil  in  the  Okanogan  River 
system  for  many  reasons  and  feel  that  a  program  of  this  type  is  a  necessity, 
however,  Okanogan  County,  acting  on  its  own  volition,  does  not  have  the 
resources  due  to  the  scope  of  the  existing  problem  and  the  potential  impacts 
of  the  problem  expanding. 

Thank  you  for  the  opportunity  to  comment  on  this  action. 

Si ncerely  yours , 

Alan  0 .  King ,  P. E 
Di rector  of  Publ i 


c  Works 


AOK/ls 

cc :  County  Commissioners 
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WASHINGTON  STATE  PARKS  AND  RECREATION  COMMISSION 

7150  Cle.inwaler  Lane,  Olympia,  Washington  9(1504  206/753-5755 

July  25,  1979 


Lt.  Colonel,  Corps  of  Engineers 
Acting  District  Engineer 
Seattle  District 
P.0.  Box  C-3755 
Seattle,  WA  98124 

Re:  AQUATIC  PLANT  MANAGEMENT  PROGRAM 
Dear  Mr.  Carpenter: 

The  staff  of  the  Washington  State  Parks  and  Recreation  Commission  has  reviewed 
the  Draft  EIS  titled  Aquatic  Plant  Management  Program,  State  of  Washington 
and  has  the  following  comments: 

Page  50,  Paragraph  4.15:  Impacts  on  Recreation  Control  of  milfoil  in  recreation 
areas  will  be  extremely  beneficial  particularly  for  swimming,  boat  launching  and 
water  skiing.  Heavy  milfoil  infestations  can  curb  or  eliminate  these  types  of 
aquatic  recreation  pursuits.  The  short  time  restriction  on  recreation  use 
required  for  herbicide  treatment  of  milfoil  presents  no  problem  for  State  Park 
management  since  the  alternative  of  no  treatment  may  well  result  in  a  permanent 
restriction  on  recreational  use. 

Page  13-35,  Paragraph  5  and  6:  Letter  from  US  Fish  and  Wildlife  Service 

It  is  stated  that  "All  agency  representatives  were  reluctant  to  estimate 
potential  losses  to  fish,  habitat  or  related  recreation..."  The  agencies 
"represented"  included  the  Washington  Department  of  Fisheries  and  Game,  and 
the  National  Marine  Fisheries  Service.  None  of  these  agencies  are  recreation 
management  agencies.  Therefore,  it  seems  unusual  for  them  to  have  expertise  in 
recreation  matters.  Perhaps  it  would  be  useful  for  each  agency  to  report  on 
its  area  of  expertise.  State  Parks  has  in  the  past  and  is  again  willing  to 
state  that  heavy  infestations  of  water  milfoil  will  necessitate  closing 
recreation  facilities  such  as  swimming  beaches,  boat  launch  ramps  and  water 
ski  areas.  For  example,  the  swim  area  at  Steamboat  Rock  State  Park  (Bank  Lake) 
was  opened  only  after  proper  milfoil  removal  was  effected  in  the  spring  of  1972. 

The  second  to  the  last  paragraph  of  page  13-35  states  that  current  fish,  habitat, 
and  recreational  losses  caused  by  milfoil  infestations  and  the  anticipated 
effects  of  the  limited  existing  proposal  are  limited.  This  remarkable  statement 
seems  to  ignore  totally  the  preventative  aspects  of  the  milfoil  program  being 
proposed.  Since  milfoil  is  now  in  the  "explosive  growth"  state  (page  6  of 
subject  EIS),  now  is  the  time  to  effect  control  while  the  infestation  is  still 


STATE  OF 
WASHINGTON 

Dixy  Lee  Ray 
Governor 


Maxey  B.  Carpenter 
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Maxie  B.  Carpenter  Jr.  -2- 


Ouly  25,  19'/ 9 


staall.  If  growth  is  allowed  to  continue  unchecked,  the  areas  to  be  treated 
will  be  much  larger  as  will  the  magnitude  of  the  recreation  losses. 

I  hope  these  comments  are  of  assistance  in  your  endeavor  to  present  the  full 
range  of  environmental  impacts  inherent  in  this  needed  proposal. 

Sincerely 

CW, 

Dave  Heiser,  Chief 
Environmental  Coordination 


bf 

cc:  John  B.  Pinkerton,  Washington  State  Parks  and  Recreation  Commission 
Washington  State  Department  of  Fisheries 
Washington  State  Department  of  Game 
United  States  Fish  and  Wildlife  Service  (Olympia) 
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Frograw  irsft  '-'is  an  i  would  greatly  appreciate  the 
following  details  : 

1.  The  definition  of  "navigable  waters’’  Ins  desired 
in  Corps  regulations}.  This  is  referred  to  in 
paragraph  1.05,  rage  15  ; 

2,  A  copy  of  the  OesU'n  Memorandum.  This  is  referred 
to  in  paragraph  1,05,4,  page  29. 

An  expeditious  response  is  requested  o^’r>c'i dering 
the  public  comment  period  closes  August  31, 

Thank  you. 

sincerely, 

-Tktp'KYLg 

*'ike  ’'oFhail 


&ITIETRO 

Municipality  of  Metropolitan  Seattle 

Exchange  Bldg.  *821  Second  Ave*  Seattle,  Washington  96104 

August  3,  1979 


Maxby  B.  Carpenter,  Jr. 

Lt.  Colonel,  Corps  of  Engineers 
Seattle  District,  COE 
P.  0.  Box  C-3755 
Seattle,  Washington  93124 

Dear  Col.  Carpenter: 

Draft  Environmental  Impact  Statement 
Aquatic  Plant  Management  Program  (July  1979) 

Metro  staff  has  reviewed  the  draft  EIS  for  the  proposed  Aquatic 
Plant  Management  Program,  and  we  do  not  anticipate  adverse 
impacts  to  our  wastewater  facilities  or  public  transportation 
system  as  a  result  of  this  proposal.  However,  as  the  208 
Areawide  Water  Quality  Planning  Agency  for  the  Cedar-Green  River 
Basin  and  as  the  lead  agency  in  the  Union  Bay  Research  Demonstration 
Program,  we  have  several  comments  and  concerns  regarding  the 
proposal . 

We  appreciate  the  opportunity  to  review  and  comment  on  the  COE's 
proposed  Aquatic  Plant  Management  Program.  As  noted  in  the  DEIS, 
the  concept  of  and  need  for  such  a  management  program  was 
identified  by  Metro  and  DOE  in  1977.  We  are  pleased  that  COE  is 
developing  such  a  program  which  appears  to  allow  for  local  selection 
of  control  methodologies  and  which  provides  a  funding  mechanism 
by  which  the  program  can  be  implemented.  The  program  framework 
appears  to  be  consistent  with  the  Metropolitan  Council  Water 
Quality  Committee's  current  policy  of  discouraging  the  use  of 
herbicides  in  Lake  Washington  for  the  control  of  Eurasian  water 
milfoil  until  more  is  known  about  the  long-term  effects  of  such 
applications . 

The  DEIS  frequently  refers  the  reader  to  the  Design  Memorandum 
for  more  detailed  and  specific  data  or  explanations  concerning 
major  elements  of  the  proposed  control  program  and  its  impacts. 

The  Design  Memorandum  is  not  included  with  the  DEIS  and  it  is  our 
understanding  from  discussions  with  COE  staff  that  it  will  not  be 
available  for  public  review  prior  to  the  end  of  the  public  review 
period  on  the  Draft  EIS.  However,  review  of  the  Design  Memorandum 
is  necessary  to  more  clearly  understand  such  elements  of  the 
program  as  the  basis  for  the  cost/benefit  analysis,  the  process 
proposed  for  selection  of  control  methodologies,  the  criteria 
proposed  for  selection  of  control  areas  and  the  proposed  system 
for  prioritization  and  funding  of  site-specific  control  programs 
in  subsequent  years. 
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As  the  COE  is  aware,  Metro  is  a  co-sponsor  along  with  the  DOE, 
University  of  Washington,  City  of  Seattle  and  King  County,  for 
the  Union  Bay  Research  Demonstration  Program  which  is  investigating 
alternative  treatment  methodologies  for  the  control  of  milfoil  in 
Union  Bay.  Included  in  the  research  program  are  mechanical 
harvesting  and  use  of  the  bottom  cover  "Aquascreen, "  as  well  as 
a  scientific  literature  review  survey  for  not  only  2,4-D,  as 
stated  in  your  DEIS, -but  will  also  include  endothal  (dipotassium 
salt),  casoron  and  diquat.  One  of  the  goals  of  the  Union  Bay 
Milfoil  Demonstration  Project  is  to  identify  costs  associated  with 
harvesting  and  bottom  covers  in  Union  Bay.  This  information 
should  be  available  in  October  and  can  be  provided  to  you  to 
assist  in  your  cost  analysis.  The  primary  use  of  this  information 
will  be  by  local  agencies  in  selecting  control  methodologies  to 
be  financially  supported  by  your  program. 

According  to  the  DEIS,  local  agencies  would  propose  specific 
sites  and  methodologies  for  control  of  milfoil  and  submit  those 
programs  to  the  Department  of  Ecology.  An  attachment  is  provided 
with  this  letter  which  outlines  the  decisicn-making  strategy  and 
time  frames  for  the  completion  of  the  Union  Bay  Demonstration 
Study,  including  selection  of  a  local  sponsoring  agency  and 
control  methodology  for  Union  Bay  of  Lake  Washington.  According 
to  this  draft  schedule,  submittal  to  DOE  for  funding  under  the 
COE  program  could  occur  by  January  1980,  and  we  anticipate  this 
would  allow  sufficient  time  for  consideration  of  the  submittal  by 
both  DOE  and  COE. 

Thank  you  for  the  opportunity  to  comment  on  this  draft  document. 

We  anticipate  being  able  to  make  more  specific  comments  on  the 
program  upon  receipt  of  the  Design  Memorandum.  Please  call  me  at 
447-6619  if  you  have  any  questions  concerning  our  comments. 


Rodney  G.  Proctor,  Manager 
Environmental  Planning  Division 


RGP : vbm 

Attachment 

cc :  Robert  Matsuda 

Union  Bay  Technical 

Review  Committee  members 
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ATTACHMENT 


DRAFT 


UNION  BAY  DEMONSTRATION  PROJECT 
DECISION-MAKING  STRATEGY  &  TIME  FRAMES 
(for  the  period  July  1979-April  1980) 

TASK 

Corps  of  Engineers  released  draft  EIS  for 
statewide  control  program. 

Results  of  herbicide  literature  study  available. 

-  Medical 

-  Aquatic  environment 

Comments  due  back  to  Corps. 

Second  harvest  of  Union  Bay  Study. 

Identify  relationships  between  management/ 
financial  alternatives  and  control  techniques. 

Receive  final  assessment  of  alternative  control 
techniques . 

Submit  analysis  of  alternatives  to  Water  Quality 
Committee  on  local  sponsoring  agency  and  control 
methodology , 

Water  Quality  Committee  recommendation. 

Metro  Council  considers  reco’mnendation. 

Metro  Council  decision. 

Local  agency  accepts  lead  role  (will  need  to  go 
through  SEPA) . 

Lead  agency  applies  for  Corps  funds. 

Lead  agency  may  contract  for  or  buy  any 
equipment,  supplies,  services  that  will  be  needed. 

Lead  agency  starts  any  permit  processes 
necessary. 


TARGET  DATE 


July  17 


August 

August 

August  31 

Early  Sept. 

Sept.  15 


Oct.  1 


Oct.  31 


Nov.  29 


Dec.  6 


Dec,  31 
Jan.  1,  1980 


January  1980 


February  1980 


Local  agency  action  on  milfoil. 


April  1980 


SS:shm 

8/3/79 
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August  6,  1979 


Lt.  Colonel  Kaxey  3.  Carpenter,  Jr. 

Acting  District  Engineer 

Corps  of  Engineers,  Seattle  District 

Department  of  the  Army 

P.  0.  Box  C- 37 55 

Seattle,  Washington  93124 

Dear  Lt.  Colonel  Carpenter: 

This  is  to  acknowledge  receipt  of  the  draft  environmental 
statement  for  the  "Aquatic  Plant  Management  Program-State 
of  Washington,"  on  July  27,  1979.  We  regret  that  we  will  he 
unable  to  review  and  comment  on  this  document  in  a  timely 
manner  pursuant  to  Section  102(2) (C)  of  the  National  Environmental 
Policy  Act  of  1969. 

Nevertheless,  the  Corps  of  Engineers  is  reminded  that,  if  the 
proposed  undertaking  will  affect  properties  included  in  or 
eligible  for  inclusion  in  the  National  Register  of  Historic 
Places,  it  is  required  by  Section  106  of  the  National  Historic 
Preservation  Act  of  1966  (l6  U.S.C.  Sec.  hjOf,  as  amended,  90 
Stat.  1320)  to  afford  the  Council  an  opportunity  to  comment 
on  the  undertaking  prior  to  the  approval  of  the  expenditure 
of  any  Federal  funds  or  prior  to  the  issuance  of  any  license. 

The  Council's  regulations,  "Protection  of  Historic  and  Cultural 
Properties"  (36  CFR  Part  300.4)  detail  the  steps  an  agency  is 
to  follow  in  requesting  Council  comment. 

Generally,  the  Council  considers  environmental  evaluations  to 
be  adequate  when  they  contain  evidence  of  compliance  with 
Section  106  of  the  National  Historic  Preservation  Act,  as 
amended.  The  environmental  documentation  must  demonstrate 
that  either  of  the  following  conditions  exists: 
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Lt.  Colonel  Maxey  B.  Carpenter,  Jr. 
Aquatic  Plant  Management  Program 
August  6,  1979 


1.  No  properties  included  in  or  that  may  be  eligible 
for  inclusion  in  the  National  Register  are  located  within  the 
area  of  environmental  impact,  and  the  undertaking  will  not 
affect  any  such  property.  In  making  this  determination,  the 
Council  requires: 

■—evidence  that  the  agency  has  consulted  the  latest  edition 
of  the  National  Register  (Federal  Register »  February  6,  1979, 
and  it 3  monthly  supplements) ; 

— evidence  of  an  effort  to  ensure  the  identification  of 
properties  eligible  for  inclusion  in  the  National  Register, 
including  evidence  of  contact  with  the  State  Historic  Preservation 
Officer,  whose  comments  should  be  included  in  the  final 
environmental  statement. 

2.  Properties  included  in  or  that  may  be  eligible  for 
inclusion  in  the  National  Register  are  located  within  tMl 
area  of  environmental  impact,  and  the  undertaking  will  or 
will  not  affect  any  such  property.  In  cases  where  there  will 
be  an  effect,  the  final  environmental  statement  should 
contain  evidence  of  compliance  with  Section  106  of  the 
National  Historic  Preservation  Act  through  the  Council's 
regulations,  "Protection  of  Historic  and  Cultural  Properties". 

Should  you  have  any  questions,  please  call  Jane  King  at  (303) 
23H-U9U6,  an  FTS  number. 


Sincerely, 


Louie'S.  Wall 
Chief,  Western  Division 
of  Project  Review 
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CITY  OF 


KIRKLAND 

210  MAIN  STREET  ■  KIRKLAND,  WASHINGTON  98033 


(208)  822-8271 


August  9,  1979 


Mr.  Robert  Tavson 
Seattle  District 
U.  S.  Army  Corps  of  Engineers 
4735  E.  Marginal  Way  South 
Seattle,  Washington  98134 

Dear  Mr.  Tavson: 

Regarding  the  U.  S.  Army  Corps  of  Engineers  Draft  E1S  Aquatic 
Plant  Management  Program.  The  City  of  Kirkland  is  experiencing 
difficulties  with  milfoil  infestation  in  heavily  used  swimming 
beach  areas,  specifically  at  Houghton  Beach  and  Waverly  Park. 

We  request  your  consideration  for  inclusion  of  the  former  in  the 
Yarrow  Bay  treatment  proposal. 

Further  Infestation  of  milfoil  could  have  a  detrimental  effect 
in  Kirkland  on  recreational  and  navigational  useages  as  well  as 
causing  a  significant  loss  in  value  of  adjacent  shoreland  and 
upland  values.  He  endorse  your  efforts  to  solve  the  problem. 

Please  direct  any  inquiries  to  David  Brink,  Director  of  Parks 
and  Recreation,  822-9271. 

Sincerely,  /y 

Allen  B.  Locate 
City  Manager 
CITY  OF  KIRKLAND 

ABlrbb 


E-13 


P.O.  Box  40 

Kaktovik,  Alaska  9974? 
10  August  1979 


Lt.  Col.  Maxey  B.  Carpenter,  Jr. 

Acting  District  Engineer,  Seattle  District 

U.S.  Army  Corps  of  Engineers 

P.O.  Box  C-3755 

Seattle,  Washington  98124 

Dear  Lt.  Col.  Carpenter) 

I  have  just  recently  received  one  copy  of  your  office's  draft  environmental  Impact 
statement  (EIS)  for  an  "Aquatic  Plant  Management  Program"  for  the  state  of  Washington, 
enclosed  with  your  cover  letter  of  16  July  1979.  Your  cover  letter  Indicates  that 
Comments  are  requested  for  Inclusion  In  the  final  EIS.  This  letter  constitutes  my 
comments  on  the  draft  EIS  as  a  private  citizen.  Due  to  the  refusal  of  your  office  to 
provide  access  to  the  draft  EIS  and/or  earlier  versions  of  the  draft  EIS  when  re¬ 
quested  in  June  1979  and  subsequent  time  and  location  constraints  on  my  part,  these 
comments  will  be  fairly  general  in  nature  and,  for  the  most  part,  will  not  Include 
specific  reference  citations.  However,  a  sample  of  citations  was  Included  with  the 
comments  which  I  wrote  for  Friends  of  the  Earth  regarding  the  draft  EIS  of  the 
Washington  Department  of  Ecology  for  watermilfoil  control  in  Lake  Washington  circa 
18  April  1979.  Your  office  has  a  copy  of  those  comments  and  it  is  requested  that 
they  be  attaohed  to  this  letter  as  a  part  of  my  comments  on  this  draft  EIS. 

In  general,  the  draft  EIS  is  inadequate  as  a  document  from  which  to  make  an  informed  de¬ 
cision  regarding  the  topic  matter.  Important  relevant  information  is  not  included  in 
the  draft  EIS  and  some  of  the  information  which  is  included  is  presented  in  such  a 
way  that  it  is  evident  that  prejudgement  has  biased  the  writing  (either  conciously  or 
unconclously)  in  the  direction  of  favoring  previously  stated  Corps  policy. 

Comments  keyed  to  Identified  page  numbers  are  as  follows  (due  to  the  format  of  the 
draft  EIS  there  is  some  degree  of  overlap  in  comments  as  certain  topics  are  discussed 
on  more  than  one  page  or  in  more  than  one  section)) 

1.  Title  page  -  The  names  of  the  authors  and  their  qualifications  are  missing. 
They  should  be  included  so  that  the  authors  may  be  held  professionally  accountable 
for  the  quality  (or  lack  of  quality)  of  their  work. 

2.  Page  i  -  The  summary  of  adverse  environmental  effects  fails  to  include  the 
degradation  of  water  quality  associated  with  chemical  control  due  to  the  introduction 
of  the  chemical  itself  (i.e.,  herbicides  are  toxic  substances  whose  introduction  is 

a  violation  cf  water  quality  standards  regardless  of  secondary  effects  such  as  the 
lowering  of  dissolved  oxygen  levels  during  biomass  decomposition).  Although  noise 
and  air  quality  effects  are  listed  as  adverse  consequences  of  mechanical  control 
methods,  the  similar  adverse  effects  that  would  accompany  increased  power  boat  usage 
projected  as  a  project  result  are  not  mentioned.  They  should  be.  Increased  power 
boat  usage  also  means  increased  pollution  due  to  the  accompanying  waste  and  pollutant 
discharges  and  increased  energy  consumption  for  non-essential  (i.e.,  recreational) 
purposes  during  a  time  of  national  energy  shortages.  All  control  methods  would,  to 
some  degree,  require  irretrievable  committment  of  petroleum  resources.  This 
would  be  another  adverse  effect.  -No  comparable  figures  are  given  in  the  draft  EISj 
however,  the  use  of  chemicals  requires  consumption  of  such  resources  in  both  manu¬ 
facture  and  application  whereas  mechanical  control  utilizes  them  only  in  treatment 
(In  terms  of  continuing  committment). 
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3.  Page  1  -  The  alternatives  evaluated  purportedly  Included  other  chemicals 
such  as  "sllvex".  It  Is  suggested  that  confusion  could  be  avoided  and  lt  would  be 
more  technically  correct  If  all  chemicals  were  referred  to  by  their  chemical  names 
rather  than  trade  names  (unless  a  specific  product  Is  being  endorsed).  Furthermore, 
2,4, 5- TP  was  suspended  for  such  uses  by  emergency  order  of'  the  U.S,  Environmental 
Protection  Agency  (EPA)  late  this  winter  as  an  "imminent  hazard"  to  human  health. 

4.  Page  1  -  The  word  "infested"  is  utilized  to  describe  the  occurrence  of 
Eurasian  watermilfoil  growth.  This  is  a  value  laden  word  that  is  inappropriate  for 
use  in  a  technical  document  unless  bias  is  intended. 

5.  Page  1  -  Reference  is  made  to  Reed  (1977)  that  Eurasian  watermilfoil  may 
form  "extensive  mats  on  the  water  surface".  Whereas  this  may  or  may  not  occur  in 
other  areas  and  it  is  certainly  less  likely  to  occur  in  an  area  where  water  level 
fluctuations  are  minor,  it  is  somewhat  misleading  to  include  such  a  statement  with¬ 
out  indicating  whether  or  not  such  a  phenomena  occurs  in  the  state  of  Washington, 
Biologists  have  noted  a  lack  of  such  mats  in  the  Seattle  area. 

6.  Pages  1  and  2  -  It  is  stated  that  M.  exalbescens  differs  "significantly" 
from  M.  splcatum  yet  it  is  also  stated  that  the  "similarity"  between  the  two  has 
resulted  in  taxonomic  confusion.  The  draft  EIS  falls  to  specifically  identify  what, 
if  any,  important  differences  there  are  between  the  two  in  terms  of  the  need  for 
control  measures  for  one  but  not  for  the  other. 

6.  Page  2  -  It  is  stated  that  the  spread  of  Eurasian  watermilfoil  "is  thought" 
to  have  been  aided  by  "the  aquarium  trade"  and  by  "waterfowl  movement".  Both  of 
these  methods  of  spread  are  indicative  of  beneficial  aspects  of  Eurasian  watermilfoil 
(i.e. ,  the  esthetic  beauty  of  the  plant  that  makes  it  attractive  to  aquarium  owners 
and  its  value  as  food  for  waterfowl).  These  benefits  of  the  plant  should  be  credited 
in  the  draft  EIS  and  considered  in  relevant  decision  making.  The  word  "infestation" 
is  used  again  (se**  comment  number  4  above).  It  would  appear  to  be  likely  that 
Eurasian  watermilfoil  occurred  in  the  Seattle  area  (and  possible  elsewhere  in  Wash¬ 
ington)  considerably  prior  to  the  1974  date  indicated  in  the  draft  EIS.  Watermilf oil¬ 
like  plants  were  noted  in  Lake  Washington  in  the  1930's  and  Eurasian  watermilfoil  is 
known  to  have  occurred  in  British  Columbia  prior  to  that  time.  Furthermore,  the  level 
of  plant  occurrence  in  Union  Bay  was  high  enough  by  1975  to  generate  significant 
complaints  from  recreational  boaters.  It  is  unlikely  that  such  a  level  of  growth 
occurred  In  less  than  one  year,  Watermilfoil  is  widely  distributed  in  northwest 
states  and  has  been  for  some  time.  Due  to  the  taxonomic  confusion,  it  cannot  be 
definitively  stated  whether  or  not  the  watermilfoil  seen  in  past  accounts  is  M.  exal¬ 
bescens  or  M.  splcatum.  Watermilfoil  has  been  found  in  a  number  of  areas  besides 
those  indicated  on  Figures  1,  2,  and  3  in  the  state  of  Washington.  Failure  to 
acknowledge  such  occurrence  may  give  rise  to  an  artificailly  created  impression  of 
rapid  expansion  of  occurrence  which  is  merely  the  result  of  looking  for  something 

not  looked  for  before. 

7.  Pages  2  and  6  -  In  the  discussion  of  the  introduction  of  non-native  species 
it  is  indicated  that  "The  period  of  absorption...  may  take  hundreds  of  years".  No 
mention  is  made  of  the  apparent  rise,  peak,  and  decline  cycle  that  has  occurred  in 
other  parts  of  the  United  States  and  Canada  in  significantly  less  than  10  years  or  the 
evidence  of  decline  in  the  Seattle  area  documented  in  Municipality  of  Metropolitan 
Seattle  (Metro)  reports.  Furthermore,  no  mention  is  made  of  the  potential  for  spread 
(either  in  this  section  or  following  sections)  that  would  allow  evaluation  quantita¬ 
tively  for  the  Seattle  area.  If  the  potential  is  low,  as  it  may  be,  and  If  a  natural 
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eoolibrium  has  already  been  reached  (assuming  non-native  introduction),  as  it  may  be. 
is  any  control  program  intervention  necessary? 

3.  Page  6  -  erasing  by  snails  in  British  Columbia  is  mentioned  bv  reference  to 
an  unpublished  Ministry  of  the  Environment  document  (Kangasniemi.  1978;.  However, 
the  significance  of  such  grazing  as  a  control  method  applicable  to  Washington  is  not 
dealt  with  in  the  draft  SIS.  Why  not?  A  copy  of  th*  Kangasniemi  memorandum  is 
hereby  requested  in  accordance  with  the  provisions  of  the  Freedom  of  Information  Act 
(as  amended). 

9.  Page  6  -  Mention  is  made  of  watermilfoll  related  problems  in  the  Tennessee 
Valley  system.  How  relevant  are  such  problems  to  the  somewhat  different  environmental 
conditions  of  Washington  and  what  other  control  measures  are  available  that  might 
adequately  deal  with  the  problems  short  of  the  proposed  control  program  (such  as  screen¬ 
ing  of  water  Intakes,  etc.)?  Similarly,  are  the  comments  in  the  draft  EIS  regarding 
sedimentation  and  water  temperature  increases  in  Tennessee  relevant  to  the  situation 

in  Washington? 

10.  Page  ?  -  In  addition  to  the  beneficial  aspects  of  aquatic  vegetation  listed 
on  page  2  that  would  apply  to  Eurasian  watexmilfoil,  the  draft  EIS  notes  correctly  on 
page  7  that  Eurasian  watermilfoll  is  "an  important  food  source  for  some  species  of 
overwintering  waterfowl"  and  that  "one  clear  value  of  milfoil  growth...  is  that  it 
enhances  sport  fishir.g".  These  are  important  benefits. 

11.  Page  8  -  It  is  acknowledged  on  page  8  that  "most  of  the  literature  dealing 
with"  factors  affecting  Eurasian  watexmilfoil  growth  "are  from  other  parts  of  the 
country".  In  fact,  much  of  it  is  from  warm  water  areas  and  applicability  to  odder 
northwest  waters  is  uncertain,  A  general  fault  of  the  draft  EIS  Is  the  almost  total 
lack  of  data  specific  to  the  proposed  project  areas  in  Washington.  The  discussion 
of  environmental  factors  on  pages  8,  9.  10,  and  11  mentions  conditions  in  Tennessee 
and  elsewhere  but  fails  to  mention  how  such  factors  in,  for  example,  the  Seattle  area 
might  affect  Eurasian  watermilfoll  occurrence  and  growth.  What  about  Seattle’s  famous 
rainfall  (it  is  noted  here  that  Eurasian  watermilfoll  problems  in  the  Seattle  area 
became  a  public  controversy  during  a  period  of  looal  drought)?  How  might  this  affect 
growth?  If  the  optimum  Eurasian  watexmilfoil  photosynthesis  temperature  is  35  °C 
what  does  this  mean  for  Lake  Washington  where  water  temperatures  axe  substantially 
less  year  round  and  only  exceed  18  °C  in  the  warmest  part;  of  the  summer.  What  are 
the  pH,  alkalinity,  and  salinity  conditions  in  areas  of  Washington  that  treatment 

is  proposed  for  and  what  affect  might  these  parameters  have? 

12.  Page  11  -  What  Is  the  basis  for  the  estimate  of  possible  acreage  that  might 
be  impacted  by  Eurasian  watermilfoll  in  the  event  of  spread  in  tho  Columbia  River 
system?  Why  is  no  information  given  regarding  the  Seattle  area  as  mentioned  in  comment 
number  7  above  already? 

13.  Page  11  -  It  is  stated  that  harvesting  might  increase  the  spread  of  Eura¬ 
sian  watermilfoll  by  fragmentation.  Is  spread  a  problem  of  concern  in  the  Seattle 
area  where  occurrence  is  already  wide  in  the  interconnected  system  including  Lake 
Washington  by  natural  fragmentation?  A  number  of  biologists  have  stated  that  natural 
fragmentlon  exceeds  whatever  fragmentation  may  occur  by  harvesting  operations.  If  so, 
this  purported  drawback  of  harvesting  would  seem  to  be  inconsequential. 

14.  Page  11  -  Old  data  is  quoted  (l.e.,  1965)  regarding  the  economic  fee jibillty 
of  use  of  harvested  Eurasian  watermilfoll  after  composting  as  fertilizer.  How  feasible 
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is  composting  for  fertiliser  today?  The  draft  EIS  falls  to  answer  this  question) 
however,  other  researchers  have  found  oomposted  Eurasian  watermilfoil  to  be  useful 
as  a  soil  additive  and  as  biomass  for  energy  conversion. 

15.  Page  12  -  As  indicated  on  page  12,  hand  removal  "con  be  used  to  dear 
around  private  piers"  and  in  fact  that  has  been  done  successfully  by  Lake  Washington 
shoreline  residents  with  a  minor  expenditure  of  personal  time.  The  bulk  of  the  com¬ 
plaints  from  recreational  boaters  and  shoreline  property  owners  might,  in  fact,  be 
adequately  resolved  by  such  a  method  if  such  people  were  willing  to  spend  a  little 
time  and  energy  of  their  own  solving  their  problems  rather  than  demanding  that  govern¬ 
ment  do  it  for  them.  Furthermore,  the  exercise  would  be  a  healthy  side  benefit. 

16.  Page  13  -  The  discussion  of  chemical  control  is  facile  and  fails  to  indicate 
either  the  probable  efficacy  or  the  public  health  and  environmental  risks  of  the 
intorductlon  of  such  toxic  substances  into  water.  Discussion  later  in  the  draft  EIS 
is  similarly  inadequate.  For  example,  whereas  2,4-D  might  result  In  some  kill  of 
root  systems,  the  expected  kill  in  open  water  systems  is  significantly  less  than 

100  percent  and  grow  back  could  be  expected  relatively  rapidly.  What  is  the  Corps' 
definition  of  "complete  control"  ?  With  regard  to  all  of  these  chemicals,  but  2,4-D 
in  particular,  it  is  mentioned  that  restrictions  might  apply  with  regard  to  "domestic 
or  irrigation  water  Intakes  and  in  3almon  spawning  and  fry  rearing  areas".  In  fact, 
pending  a  definitive  interpretation  of  label  restrictions  by  the  EPA,  it  would  appear 
that  the  use  of  2,4-D  in  the  vicinity  of  Irrigation  water  intakes  would  be  illegal. 
Rogardless  of  legality,  public  health  and  environmental  concerns  are  of  critical  im¬ 
portance  and  would  mitigate  against  the  use  of  toxic  chemicals. 

17.  Page  14  -  It  is  indicated  on  page  14  that  mechanical  harvesting  "causes  a 
spurt  of  growth".  Possibly,  however,  research  in  other  locations  has  demonstrated 
that  repeated  mechanical  harvesting  leads  to  reduoed  grow  in  following  years.  The 
reduced  growth  is  not  mentioned. 

18.  Page  14  -  It  is  indicated  that  aerial  surveillance  would  be  used  to  monitor 
the  spread  of  Eurasian  watermilfoil.  Precisely  how  would  this  be  done  and  has  any 
such  surveillance  been  done  to  date?  If  so,  what  were  the  results?  If  not,  why  not? 

19.  Page  15  -  It  is  correctly  noted  on  page  15  that  eradication  programs  have 
been  unsuccessful  elsewhere  and  therefore  "would  not  be  attempted  here". 

20.  Pages  16  through  28  -  The  discussion  of  the  proposed  control  program  for 
the  Seattle  area  lacks  critical  site  specific  information.  Neither  are  references 
given  for  the  information  which  is  presented.  What  is  the  basis  for  the  information 
presented  in  Figures  4  through  12?  Is  this  one  year's  worth  of  data  or  more?  Does 
the  occurrence  Indicate  conditions  for  1979?  Are  there  density  differences  and,  if 
so,  what  are  they?  The  bulk  (almost  the  entire)  of  the  areas  involved  would  appear 
to  boat  lanes  for  the  benefit  of  private  residences  or  private  yacht  clubs  rather 
than  the  public  as  a  whole.  Waverly  Park  is  not  identified  in  the  written  text  or 
on  a  figure.  No  figure  is  included  for  Lake  Sammamish.  For  Seward,  Madrona,  and 
Pritchard  Parks  no  mention  Is  made  of  the  on-going  city  of  Seattle  program  using 
bottom  screens.  Neither  are  those  parks  identified  on  a  figure.  Is  Eurasian  water- 
milfoil  in  fact  present  at  them  (or  all  other  sites  listed  in  the  draft  EIS)?  Surveys 
conducted  in  the  winter  and  spring  of  1979  failed  to  detect  the  presence  of  that 
plant,  although  water  llllles  were  noted  to  be  present  at  Seward.  Similarly  for  Lake 
Sammamish,  a  survey  in  the  spring  of  1979  failed  to  find  any  problem  resulting  from 
the  presence  of  Eurasian  watermilfoil.  Growths  of  that  plant  were  not  obstructing 
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either  swimming  or  boat  ramp  areas.  In  fact,  the  near  absence  of  the  presence  of 
Eurasian  watermilfoil,  despite  earlier  assertions  to  the  contrary  by  the  state  agency 
in  charge  of  the  park,  forced  Metro  to  relocate  its  planned  mechanical  harvesting 
demonstration  effort  from  that  area  to  another. 

21.  Pages  28  and  29  -  The  purported  "benefit/cost  analysis"  presented  in  the 
draft  E1S  presents  a  completely  unsupported  assertion  rather  than  an  analysis. 

Neither  benefits  nor  costs  are  quantified  in  any  detail  and  no  information  to  support 
the  figures  presented  is  given.  On  the  surface  the  figures  given  and  the  ratio 
listed  are  ludicrous.  According  to  the  draft  EIS  some  discussion  of  the  methodology 
is  presented  in  a  "Design  Memorandum"  prepared  by  your  offioe.  If  sOi  that  document 
should  have  been  appended  to  the  draft  EIS.  A  copy  of  lt  is  hereby  requested  in 
accordance  with  the  provisions  of  the  Freedom  of  Information  Act  (as  amended).  On 
page  i  of  the  draft  EIS  it  is  indicated  that  the  control  program  proposed  would  be 
for  an  area  totaling  91  acres.  Adding  up  the  individual  figures  for  the  identified 
areas  from  the  text  (excluding  Waverly  Park  which  is  not  identified)  a  total  of  86 
acres  is  identified  as  a  maximum  (Lake  Sammamish  State  Park  is  identified  as  being 
less  than  2  acres).  According  to  the  draft  EIS,  the  benefits  are  calculated  as  "the 
cost  of  the  most  likely,  least  cost  alternative  that  land  owners  would  invest  in,  in 
the  absence  of  a  Federal  program".  Presumably,  the  benefits  are  given  as  an  annual 
figure  so  that  they  would  be  comparable  to  the  annual  cost  of  the  program.  How  then 
were  benefits  of  $55,100  arrived  at  for  the  Madrona,  Seward,  and  Pritchard  Parks  areas, 
for  example.  These  areas  are  identified  as  totalling  2  acres.  Assuming  a  cost  of 
$6,000  per  acre  for  bottom  screening,  the  total  cost  would  be  $12,000  and  that  cost 
would  be  prorated  over  the  estimated  10  year  plus  life  of  the  material  (i.e. ,  a  crude 
estimate  of  $1,200  per  year).  The  high  benefits  are  identified  for  the  public  beaches 
and  the  clearing  of  boat  lanes  for  shoreline  residents  and  yacht  clubs  is  pegged  at 
$300  per  acre  (the  approximate  figure  for  one  herbicide  treatment  or  two  or  more 
mechanical  harvestings).  For  further  example,  how  were  benefits  of  $747,500  arrived 
at  for  control  of  less  than  2  acres  at  Lake  Sammamish  State  Park  which  don’t  even 
need  to  be  controlled?  What  control  alternative  costs  in  excess  of  $373,750  per  acre? 
Using  the  figures  in  the  draft  EIS  and  assuming  the  high  number  of  91  acres  (which 
Includes  unidentified  acreage)  the  draft  EIS  indicates  benefits  of  $10,215  per  acre. 
What  alternative  costs  that  much  per  year?  Using  the  figures  in  the  draft  EIS  for 
proposed  project  costs  ($144,000)  the  per  acre  figure  would  be  $1,582  (over  an  order 
of  magnitude  more  expensive  than  estimated  costs  for  one  mechanical  harvesting  treat¬ 
ment.  Costs  for  tne  proposed  project  seem  to  be  grossly  inflated,  although  not 
nearly  as  'nflated  as  assumed  benefits. 

22.  Page  JO  -  Similar  comments  would  seem  to  be  pertinent  with  respect  to  the 
"benefit/cost  analysis"  of  the  proposed  prevention  program.  No  Information  to  support 
the  numbers  presented  in  the  draft  EIS  is  given.  Figures  are  merely  listed. 

23.  Page  31  *  Although  it  is  stated  on  page  31  that  site  specific  conditions 
would  be  Important  in  the  selection  of  the  appropriate  chemical  formulation,  no  such 
information  is  presented  In  the  draft  EIS  and  no  discussion  is  presented  to  indi¬ 
cate  how  such  considerations  might  enter  in  to  such  decision  making  other  than  a 
notation  with  regard  to  granular  formulations.  Timing  considerations  with  regard  to 
salmon  area  is  also  mentioned)  however,  no  Information  regarding  these  areas  or 

the  nature  of  proposed  timing  considerations  is  given  in  the  draft  EIS. 

24.  Page  38  -  It  is  stated  in  the  draft  EIS  that  the  lakes  for  which  treatment 
is  proposed  in  thr  Seattle  area  "have  important  fish  and  wildlife  areas",  including 
"several  ecologically  important  marshes".  However,  these  are  not  identified  in  the 
draft  EIS  nor  are  measures  which  would  be  taken  to  protect  them  listed.  If  chemicals 
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were  to  be  utilized!  for  example ,  how  would  these  areas  be  protected  from  the  exten¬ 
sive  drift  that  is  known  to  accompany  herbicide  use  including  the  use  of  granular 
formulations? 

25.  Pagees  39  and  40  -  Under  the  heading  of  "water  quality",  a  very  general 
discussion  is  given  which  fails  to  present  any  relevant  information  concerning  important 
water  quality  parameters. 

26,  Page  40  -  The  discussion  regarding  Lake  S&mm&ish  State  Park  in  comment  number 
20  above  applies  here  with  regard  to  the  presenoe  of  Eurasian  watermilfoll. 

2?.  Page  41  -  It  is  noted  on  page  41  that  "many  private  property  owners...  pump 
small  amounts  of  water  (from  the  Seattle  area  lakes)  for  irrigating  law(n)s  and 
gardens".  Such  utilization  of  those  waters  would  appear  to  preclude  the  use  of 
chemical  control  methods. 

28.  Page  41  -  It  is  acknowledged  in  the  draft  EIS  that  "Marsh  areas  are  very 
important  to  the  ecology"  of  the  various  Seattle  area  lakes  and  that  "Care  must  be 
taken  in  the  selection  of  control  methods  to  insure  that  the  fish  and  wildlife  values 
at  sensitive  sites  are  protected".  However,  no  information  is  presented  in  the  draft 
EIS  as  to  how  such  protection  might  be  accomplished  for  various  oontrol  measures. 

29.  Page  43  -  The  acknowledgement  in  the  draft  EIS  that  the  Okanogan  Valley  "is 
a  critical  deer- wintering  ground  and  is  an  important  area  for  waterfowl"  and  other 
species  would  seem  to  Indicate  that  great  oare  should  be  taken  to  protect  those  re¬ 
sources  from  the  risk  of  adverse  effects  resulting  from  chemical  control  methods  (i.e., 
the  introduction  of  toxic  substances  into  the  water  system). 

30.  Page  45  -  As  with  comment  number  29  above. (and  for  other  similar  comments 
for  the  Seattle  area),  no  information  is  presented  in  the  draft  EIS  as  to  how  the 
important  natural  resources  mentioned  would  be  protected  in  the  event  the  proposed 
program  is  Implemented, 

31.  Page  46  -  Local  government  agencies  indicated  this  spring  in  the  Seattle 
area  that  "substantial  development  permits"  would  be  required  for  the  use  of  chemical 
control  methods  under  the  Shoreline  Management  Act.  This  is  most  appropriate  in  that 
one  of  the  purposes  of  that  act  was  to  protect  environmental  quality. 

32.  Page  47  -  Other  than  a  cursory  note  of  its  existence,  the  draft  EIS  falls 

to  present  any  relevant  information  with  regard  to  aquatic  plant  control  studies  being 
carried  out  by  Metro  in  coordination  with  other  agencies.  Such  information  is 
critically  relevant  to  the  proposed  program  and  should  not  be  Ignored,  Why  hasn't 
the  Corps  coordinated  directly  with  Metro?  As  a  member  of  the  Metro  Technical  Committee 
advising  Metro  with  regard  to  the  conduct  of  their  study,  the  absence  of  Interest  by 
the  Corps  has  been  striking. 

33«  Page  47  -  Mention  is  made  of  the  Washington  Department  of  Ecology's  (DOE) 

EIS  for  chemical  control  methods  in  Lake  Washington.  As  per  my  comments  on  that 
document  (mentioned  in  paragraph  one  of  this  letter  and  incorporated  into  these 
comments  by  that  reference)  and  in  the  considered  opinion  of  the  one  member  of  the 
Washington  Polluctlon  Control  Hearings  Board  who,  of  three,  considered  the  merits  of 
the  substantive  issues  ^f  the  case,  that  EIS  was  totally  Inadequate  and  biassed. 

The  use  of  the  words  "opponents  of  chemical  treatment"  to  characterize  those  persons/ 
groups  who  appealed  the  Inappropriate  issuance  of  the  permit  by  the  DOE  to  allow 
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chemical  treatment  would  seem  to  indicate  a  value  position  by  the  authors  of  this 
draft  EIS.  Whether  or  not  a  person  Was  opposed  to  the  use  of  ehemicals  the  inappro¬ 
priate  nature  of  the  DOE  decision  left  considerable  room  for  opposition  on  other 
grounds. 


34.  Page  48  -  Although  "minor"  adverse  impaots  of  "short  duration"  are  identi¬ 
fied  for  mechanical  harvesting,  similar  impacts  which  would  be  caused  by  chemical 
treatment  are  downplayed. 

35*  Pages  50  and  51  -  Although  it  is  correctly  noted  on  page  50  that  mechanical 
harvesting  "should  cause  no  significant  adverse  effects  on  water  quality"  little  is 
said  about  the  adverse  effects  of  chemical  control  methods  on  water  quality  on  page 
51  other  than  to  note  that  they  "are  possible".  Again,  the  drift  problem  is  mentioned 
but  no  site  specific  information  is  given  so  that  the  proposed  project  can  be  evaluated. 
With  regard  to  chemical  persistence,  the  draft  EIS  makes  only  general  statements 
(although  lt  is  acknowledged  that  long  persistence  could  occur  in  the  sediments). 

36.  Page  52  -  It  is  noted  on  page  52  that  studies  have  shown  that  "repeated 
harvesting  will  eventually  decrease  the  need  for  harvesting"  (l.e.,  harvesting  has 

a  beneficial  control  carry-over  effect.  This  information  is  relevant  to  comment  number 
17  and  should  have  been  mentioned  on  page  14  of  the  draft  EIS. 

37.  Page  53  -  Comments  16  and  2?  above  apply  here  also  with  regard  to  irrigation 
intakes.  The  draft  EIS  proposes  to  "minimize"  the  problem  of  "unwanted  plant  kills" 
by  "management  techniques  and  public  notification".  A  better  method  would  be  to 
follow  the  label  instructions  prohibiting  introduction  of  2,4-D  into  irrigation  waters. 
Then  the  problem  could  be  entirely  avoided  rather  than  minimized. 

38.  Page  53  -  It  is  indicated  that  the  selectivity  of  2,4-D  will  result  only 
in  kill  of  Eurasian  watermilfoil  and  stargrass.  This  may  or  may  not  bej  however, 
if  it  is  so,  how  will  this  be  "beneficial"  with  regard  to  other  nontarget  species? 

If  nontarget  species  take  over  where  Eurasian  watermilfoil  and  stargrass  were  growing 
the  net  result  is  merely  a  change  of  species  of  aquatic  plant  present  with  the  species 
other  than  Eurasian  watermilfoil  still  able  to  cause  similar  impacts  with  regard  to 
recreational  boaters.  It  is  the  Corps'  position,  as  implied  here,  that  2,4-D  will  not 
kill  M.  exalbescens? 

39.  Page  56  -  It  is  acknowledged  on  page  56  of  the  draft  EIS  that  the  "edge 
effect"  of  mechanical  harvesting  may  be  beneficial  with  regard  to  game  fish  (as  is 
the  mere  presence  of  Eurasian  watermilfoil  itself  as  was  noted  in  comment  number  10 
above) . 


40.  Pages  56  and  5?  and  appropriate  sections  of  Appendix  A  including  Table  2  - 
The  draft  EIS  purports  to  present  a  discussion  of  the  impacts  of  chemical  control  on 
fish.  That  discussion  is  seriously  deficient.  Furthermore,  other  components  of  the 
complete  aquatic  ecosystem  (such  as  benthic  and  planktonic  organisms  which  serve  vital 
functions  in  the  system)  are  ignored  in  the  main  text  of  the  draft  EIS  and  given  only 
cursory  mention  in  Appendix  A.  Again,  none  of  the  data  is  specific  to  native  north¬ 
west  species  identified  in  the  draft  EIS  to  be  present  in  the  proposed  treatment  areas. 
All  of  the  fish  toxicity  data  presented  is  short-term  acute  bloassay  data  and  almost 
all  of  it  is  quite  old  and  was  not  developed  according  to  present  day  scientific 
standards.  As  such,  its  value  is  highly  questionable  from  the  standpoint  of  whether 

^LS?o^i+«i?«f'+eqUate+?s  8X1  indication  of  short-term  toxicity  let  alone  the  much  more 
complex  toxicity  questions  related  to  the  aquatic  ecosystem  as  a  whole  for  the  long- 
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term.  A  fish  might  initially  survive  exposure  during  chemical  treatment  and  die 
later  due  to  decreased  ability  td  survive.  A  salmon  might  migrate  through  the  treat¬ 
ment  area  and  be  unable  to  smolt  as  a  result.  Death  would  occur  in  seawater  some 
distance  removed  from  the  treatment/exposure  site.  Pish  food  organisms  might  be 
adversely  effected  and  thus,  indirectly,  the  fish  also.  Salmon  spawning  ground  sedi¬ 
ments  might  become  contaminated  with  chemical  residues  that  could  cause  the  death  of 
eggs  when  laid  later  on.  Reproduction  might  be  lnhibted  in  other  ways.  The  draft  EIS 
and  Appendix  A  are  silent  with  regard  to  these  and  many  other  concerns.  The  presenta¬ 
tion  in  the  draft  EIS  is  primitive  by  modern  day  scientific  standards  and  is  so  de¬ 
ficient  as  to  indicate  disregard  for  environmental  protection.  Reference  is  made  in 
Appendix  A  to  work  that  can  only  be  classified  as  inadequate  and  inappropriate  to 
the  northwest  locale  (i.e.,  Smith  and  Isom's  196?  publication  regarding  the  Tennessee 
Valley).  It  is  stated  in  Appendix  A  that  "No  measureable  toxic  effect  was  observed 
on  benthic  fauna"  by  Smith  and  Isom.  It  is  not  mentioned  that  little  was  done  to 
measure  and  that  caged  fish  died  in  the  treatment  areas  of  reportedly  unknown  causes. 

The  fact  is,  that  at  the  levels  of  use  for  aquatic  plant  control  adverse  effects  to 
fish  and  other  aquatic  organisms  is  highly  probable  from  chemicalo  such  as  2,4-D  and 
endothall.  With  regard  to  fish  avoidance,  the  draft  EIS  fails  lo  note  that  for  some 
toxicants  fish  might  avoid  some  concentrations  but  not  others.  No  Information  to 
deal  with  this  possibility  is  presented  in  the  draft  EIS  or  Appendix  A.  Furthermore, 
even  if  a  fish  avoids  a  treated  area  the  mere  fact  of  avoidance  means  exposure  and  there 
is  every  reason  to  believe  that  levels  of  exposure  that  might  cause  avoidance  might 
also  cause  harm. 

41,  Pages  58  and  59  and  appropriate  sections  of  Appendix  A  -  The  discussion  of 
public  health  risks  is  facile  and  inadequate.  The  draft  EIS  admits  that  2,4-D  "may 
cause  an  increase  in  malignant  tumors,  birth  defects,  and  other  physiological  problems 
in  test  animals"  but  attempts  to  imply  that  such  effects  could  only  occur  at  high 
doses.  Such  a  presentation  ignores  the  fundamental  scientific  and  ethical  principles 
Involved  in  laboratory  toxicity  testing  of  chemicals  and  adhered  to  by  such  established 
institutions  as  the  National  Academy  of  Sciences  that  the  results  are  directly  extrapo- 
latable  to  humans  and  that  the  effect  occurs  regardless  of  dose  level  (i.e,,  a  carcinogen 
is  a  carcinogen  is  a  carcinogen  regardless  of  dose  level).  Although  a  carcinogen  may 
cause  a  greater  number  of  cancers  at  a  higher  dose,  it  will  still  cause  cancer  at  low 
doses.  Low  doses  would  be  present  in  aquatic  system  as  a  result  of  chemical  treatment 
for  aquatic  plant  control.  The  statement  in  the  draft  EIS  that  "There  has  never  been 
any  indication  that  2,4-D,  in  concentrations  used  for  aquatic  plant  control,  would 
cause  public  health  problems"  is  ludicrous  and  overlooks  the  nature  of  epidemiological 
studies  as  well  as  the  probable  fact  that  lt  is  unlikely  that  anyone  has  ever  really 
looked.  It  would  seem  to  be  more  appropriate  to  state  that  no  one  has  ever  conducted 
an  epidemiological  study  to  determine  the  public  health  effects,  unless  the  Corps  has 
Information  of  a  contrary  nature  and  can  cite  specific  studies  in  which  cancer,  birth 
defects,  mutations,  and  other  2,4-D  related  health  effects  were  adequately  studied 
after  exposure  during  aquatic  plant  control  treatment.  The  closest  existing  data 
which  I  am  aware  of  would  be  phenoxy  herbicide  studies  in  Sweden,  Oregon,  and  Washington 
which  have  indicated  higher  rates  of  cancer,  miscarriages,  and  congenital  malforma¬ 
tions  for  people  exposed  to  phenoxy  herbicides  including  2,4-D,  The  ultimate  insult 
after  injury  Is  to  rely  on  the  EPA  in  Appendix  A  with  regard  to  whether  or  not  2,4-D 
is  a  public  health  hazard.  Although  the  EPA  is  finally  reviewing  2,4-D  and  may  eventually 
deregister  it,  the  EPA  moves  abysmally  slowly  with  regard  to  fulfilling  its  statutory 
responsibilties  in  this  area.  You  should  recall  that  after  more  than  nine  years  of 
controversy  the  EPA  only  late  this  winter  got  around  to  declaring  2,4, 5-T  and  2,4,5-TP 
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"imminent  hazards"  to  public  health.  Presumably,  on  the  day  before  that  action  they 
were  not  and  were  still  legally  available  for  use.  The  SPA  ia  following  a  policy 
for  all  previously  registered  pesticides  of  allowing  continued  use  pending  further 
evaluation.  Therefore,  as  the  Efv  has  admitted,  the  mere  fact  of  registration  is 
literally  meaningless.  Furthermore,  the  EPA  cannot  and  likely  has  not  stated  that 
"2,4-D  is  not  imminently  hazardous  to  the  environment"  because  the  EPA  hasn't  done 
its  evaluation  yet  and  doesn't  know.  The  EPA  has  taken  the  passive  tack  of  simply 
not  stating  that  it  is  an  "imminent  hazard".  As  used  by  the  EPA  the  term  "imminent 
hazard"  is  one  of  legal  and  political  consequence  rather  than  meaningful  in  terms  of 
health  or  environmental  reality.  2,4-D  is  not  the  only  chemical  posing  a  serious 
environmental  risk.  All  of  those  chemicals  listed  in  the  draft  EIS  as  alternatives 
do.  There  is  evidence  that  diquat  is  embryotoxic,  endothal1  is  mutagenic,  and  that 
dichlobenll  has  never  been  properly  tested  to  determine  health  risk. 

42.  Page  59  -  Eagles  have  been  sighted  feeding  on  fish  in  Lake  Washington  and 
therefore  are  an  endangered  species  that  might  be  effected  by  a  chemical  control 
program. 

43.  Page  65  -  Comment  number  3  applies  here  with  regard  to  2,4, 5- TP.  It  should 
also  be  noted  here  that  2,4-D,  2,4, 5-T,  and  2,4, 5- TP  are  all  phenoxy  herbicides  and 
appear  to  be  both  chemically  and  biologically  similar.  The  present  ban  on  2,4, 5-T  and 
2,4, 5- TP  due  to  their  being  "imminent  hazards"  to  human  health  and  the  environment 
has  finally  come  about  due  to  massive  scientific  evidence  and  public  pressure  in  the 
face  of  industry  resistance  and  reluctant  government  agencies.  The  chemical  and  bio¬ 
logical  similarities  of  all  three  of  these  phenoxy  herbicides  would  be  more  than 
adequate  cause  for  not  using  2,4-D  for  prudent  and  concerned  persons.  In  addition, 
the  scientific  evidence  specific  to  2,4-D  is  quite  damning  in  itself.  You  are  re¬ 
ferred  to  the  literature  search  being  done  for  Metro  by  Dr.  Shearer.  An  item  which 
I'm  sure  will  be  included  in  that  literature  search  1st 

Reuber,  M.D.  (1979).  Carcinogenicity  of  2,4-Dlchlorophenoxyacetic  acid. 
National  Cancer  Institute,  Frederick,  Maryland,  19  pages  (Presented  in  Portland, 

Oregon  on  15  June  1979). 

44.  Page  66  -  Metro  and  the  city  of  Seattle  have  done  a  considerable  amount  of 
work  researching  bottom  screens  in  the  field.  Information  which  they  have  generated 
and  will  generate  in  the  near  future  should  be  Included  herein.  It  is  not  even  men¬ 
tioned.  Previous  comments  20  and  21  apply  here  also. 

45.  Page  67  -  The  near  total  lack  of  consideration  of  biological  control  is 
most  interesting  in  view  of  comment  number  8  above  and  the  statement  on  page  67  that 
such  methods  "may  be  the  most  economical  and  the  least  (environmentally)  disruptive" 
in  the  future. 

46.  Page  68  -  In  the  limited  and  perfunctory  discussion  of  the  no  action  alter¬ 
native  the  draft  EIS  indicates  that  things  will  get  worse  than  they  already  axe  in 
the  Seattle  area.  This  is  not  quantified  in  any  way  (i.e. ,  where  is  the  suitable 
substrate  for  expansion  in  the  Seattle  area  and  how  much  is  there),  doesn't  cieal 
with  the  question  of  natural  "adsorption"  and  cycles,  and  seems  to  ignore  the  data 
generated  by  Metro  plant  surveys  over  the  last  three  years  that  on  the  whole  there 

is  not  an  increase  occurring.  The  question  of  illegal  actions  on  the  part  of  shore¬ 
line  property  owners  is  more  a  commentary  on  the  lack  of  enforcement  of  environmental 
laws  than  anything  else.  Furthermore,  it  reflects  miseducatlon  of  those  property 
owners  by  the  Corps  and  recreational  boaters  in  an  attempt  to  pursue  agency  policy. 
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47.  Pago  70  -  It  Is  noted  on  page  70  that  chemical  control  will  result  In  long 
lasting  Impacts  on  water  quality  due  to  the  chemicals  used  and  may  result  In  accumu¬ 
lation  of  residues  In  the  sediments.  These  Impacts  were  Ignored  by  the  draft  BIS  In 
foregoing  sections. 

48.  Page  72  -  The  "public  participation"  program  to  date  appears  to  be  sore 
designed  to  generate  support  for  Corps  policy  than  to  allow  for  meaningful  partici¬ 
pation  by  all  affected  and  Interested  citizens.  Although  I  requested  a  response  to 
the  input  which  I  attempted  to  provide  via  the  "public  Information  pamphlet"  question 
section,  none  was  ever  received. 

49>  Pages  B-4  and  B-5  -  Were  no  an s we res  received  to  these  letters? 

50.  Pages  B-15  through  B-3 6  -  There  are  a  number  of  pertinent  comments  In  the 
letters  of  coordination  from  the  Washington  Department  of  Fisheries ,  u.S.  Pish  sod 
Wildlife  Service,  and  National  Marine  Fisheries  Service  that  the  Carps  seams  to  have 
disregarded  In  the  draft  BIS.  Included  In  those  letters  but  not  In  the  text  of  the  draft 
BIS  are  Identification  of  important  wetlands  areas  In  Lake  Washington  (which  axe 
nearly  identioal  to  the  proposed  treatment  areas  as  par  page  B-27) ,  a  oall  for  blo- 
assays  of  various  life-stages  for  important  native  species  Ilka  salmon,  notice  that 
the  toxicity  data  for  fish  such  as  the  Information  in  Table  2  of  Appendix  A  of  the 
draft  EIS  is  unacceptable  and  inadequate  (by  all  three  agencies),  and  the  need  for 
timing  restrictions  to  protect  salmon. 

In  summary,  the  draft  BIS  is  inadequate  as  a  document  fhnn  which  to  make  an  informed 
decision  regarding  the  topic  aatter.  Particularly  noticeable  is  the  nearly  complete 
lake  of  site  specific  information  and  the  absence  of  a  meaningful  analysis  of  the 
envlrmasntal  end  health  risks  resultant  from  chemical  control  methods.  The  "benefit/ 
coat  analysis"  presented  in  the  draft  BIS  is  totally  unsubstantiated  within  the  docu¬ 
ment.  Using  the  ease  method  of  analysis  suggested  by  the  draft  BIS  th  benefit/oost  ratio 
actually  is  approximately  0. 2  rather  than  the  6.5  stated  in  the  draft  BIS  for  the  pro¬ 
posed  Seattle  area  oontxol  program.  Such  a  low  ratio  la  far  leae  than  the  break  even 
point  of  1.0  and  underscores  the  lack  of  economic  Justification  for  the  pro  prosed  pro¬ 
gram. 


Hopefully  these  comments  will  be  carefully  considered.  Based  on  the  information 
available  to  me  and  my  review  of  the  draft  BIS  I  do  not  feel  that  the  proposed  program 
is  justifiable  economically  or  environmentally.  If  thore  is  a  need  for  a  publicly 
funded  program  it  would  probably  best  be  limited  to  areas  of  public  interest  such  as 
public  beaches.  Non-chemical  alternatives  would  appear  to  be  superior  for  such  loca¬ 
tions  and  are  already  being  pursued  by  local  governments.  Vider-area  control  measures 
(such  as  the  clearing  of  boat  lanes),  where  felt  to  be  necessary,  should  moot  appro¬ 
priately  be  funded  by  the  Bpedal  Interests  that  desire  them  such  as  some  of  the 
shoreline  property  owners,  recreational  boaters,  and  yacht  dubs  (not  all  of  the 
persons  in  these  categories  feel  that  control  measures  are  necessary).  Please  inform 
ms  of  the  results  of  this  prooefc-  and  provide  me  with  a  copy  of  whatever  document  (s) 
result  (such  as  a  final  EIS  if  one  is  produced) . 


Sincerely  yours, 
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G  M.  Zemsnsky 


Friends  oi;  the  Earth 


16  April  1979 


Rosemary  Vs 1 rod 
Environmental  Reviev  Section 
Department  of  Ecology,  Mail  Stop  PV-11 
Olympia,  VA  9850fc 

Dear  Ms*  Walrod: 

COMMENTS 

Presented  To:  Washington  Department  of  Ecology  (DOE) 

Subject:  Draft  Environmental  Impact  Statement  (EIS) 

Control  of  Watermilfoil  in  Areas  of  Lake  Washington 
Reference:  1.  My  letter  of  22  March  1979  to  you; 

2.  Elmer  C.  Vogel's  letter  of  27  March  19T9  (of  DOE)  to  me; 

3.  My  letter  of  5  April  1979  to  Elmer  C.  Vogel  (of  DOE);  and 
1*.  My  testimony  of  10  April  1979  at  the  DOE  public  hearing 

in  Medina  (both  written  and  oral). 

This  letter  constitutes  the  detailed  written  comments  on  the  subject  proposal  re¬ 
ferred  to  in  reference  < h )  above.  Although  these  comments  are  meant  to  be  inclusive, 
references  (l)  through  ( 1»)  above  are  incorporated  by  this  reference  as  a  part  of  our 
total  comments  on  the  draft  EIS.  The  preparation  of  these  comments  has  been  hampered 
by  the  following  circumstances: 

1.  The  general  inadequacy  of  the  draft  EIS,  This  aspect  of  the  situation  was 
mentioned  in  reference  (U)  above  and  will  be  dealt  with  in  greater  detail  herein.  As 
you  are  reported  to  have  conceded,  "the  impact  statement  is  not  very  technical"  (Kucera, 
K.  Lakeside  residents  want  to  poison  weed.  The  Daily  Journal-American.  27  March  1979, 
p.  A-2).  It  consists  nearly  totally  of  unsubstantiated  opinion  without  reference  to 
technical  data  or  facta  to  support  the  opinion.  The  poor  quality  of  the  draft  EIS 

and  the  lack  of  data  presented  in  it  places  an  inordinate  burden  on  persons  attempt¬ 
ing  to  properly  review  it  and  requires  greater  review  effort  and  time; 

2.  The  comment  period  is  too  short.  Via  reference  (i)  we  requested  that  it  be 
extended.  That  request  was  refused  by  reference  (2).  Due  to  the  complexity  of  the 
issue  and  the  inadequacy  of  the  draft  EIS  as  noted  above,  a  much  longer  comment  period 
should  have  been  scheduled  to  allow  for  meaningful  public  input;  and 

3.  The  failure  of  the  DOE  to  provide  relevant  documents  in  a  timely  manner  as 
requested  in  reference  (3)  above. 

We  strongly  object  to  the  inappropriate  manner  in  which  the  DOE  has  handled  public 
participation  in  this  matter.  Via  reference  (2)  above  the  DOE  argued  that  public 
participation  in  this  matter  is  being  handled  in  a  manner  sufficient  to  meet  the 
minimum  legal  requirements  of  the  State  Environmental  Policy  Act  (SEPA)  Guidelines 
(Chapter  197-10  of  the  Washington  Administrative  Code  —  VAC).  Whereas  that  may  or 
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say  not  be  so,  it  is  apparent  that  the  SEPA  Guidelines  themselves  are  inadequate  to 
comply  with  the  requirements  of  the  Cleaa  Water  Act  and  we  believe  that  those  re¬ 
quirements  apply  in  this  case,  since  the  action  it  one  which  would,  valve  water 
quality  standards  promulgated  under  that  lav  and,  as  will  be  explained  later  herein 
is  one  which  is  apparently  In  violation  of  that  lav. 

Section  101(e)  of  the  Clean  Water  Act  requires  public  participation  "shall  be  provided 
for,  encouraged,  and  assisted"  in  all  phases  of  implementation  of  that  lav.  Pecula¬ 
tions  regarding  the  manner  in  which  public  participation  shall  be  handled  to  comply 
with  that  lav  are  found  in  Part  25  of  Title  1*0  of  the  Code  of  Federal  Regulations 
(10  CFP  25) .  Among  other  requirements  of  those  regulations  are: 

1,  1*0  CFP  25. 1*  which  requires  that,  since  "Providing  information  to  the  public 

is  a  necessary  prerequisite  to  meaningful,  active  public  participation",  that  "Agencies 
shall  design  informational  activities  to  encourage  and  facilitate  the  public's  par¬ 
ticipation".  As  noted  in  subparagraph  three  of  page  one  of  this  letter,  the  failure 
of  the  DOE  to  provide  relevant  documents  in  a  timely  manner  has  hampered  our  partici¬ 
pation  and  may  be  a  violation  of  both  state  and  federal  lav.  Furthermore,  1*0  C^R  25 .A 
requires  that  both  "interested  and  affected"  persons  be  notified.  As  acknowledged 
by  the  DOE  in  reference  (2)  above,  the  DOE  has  not  made  such  an  effort.  We  believe 
that  as  a  result  of  that  lack  of  effort  that  many  persons  affected  by  this  proposal 
may  be  unaware  of  it.  We  have  been  informed  by  representatives  of  Greenpeace  that 
they  have  contacted  by  telephone  a  random  selection  of  residents  in  the  affected  area. 
In  so  doing,  they  learned  that  many  of  the  residents  vere  unaware  of  the  proposed 
action  and  that,  vhen  informed  of  it,  some  of  these  vere  strongly  opposed  to  it*  and 

2.  1*0  CFR  25.5  vhich  requires  public  notice  "at  least  1*5  days  prior  to  the  date 
of  the  hearing"  for  public  hearings.  In  The  Daily  Journal-American  article  cited  in 
subparagraph  one  of  page  one  it  is  reported  that  you  acknowledged  that  the  DOE  made 
"little  effort  to  publicise  the  hearing"  and  attempted  to  Justify  such  lack  of  effort 
by  claiming  that  "this  is  not  really  a  major  proposal."  We  are  aware  of  at  least 
several  persons  who  either  did  not  testify  or  presented  only  very  limited  testimony 
because  they  learned  of  the  hearing  too  late  to  prepare  adequate  comments  or  did  not 
obtain  a  copy  of  the  draft  EIS  until  Just  prior  to  the  hearing.  Ibis  situation  was 
worsened  b>  the  fact  that  the  DOE  provided  very  limited  initial  distribution  of  the 
draft  EIS  and  failed  to  send  copies  of  it  to  libraries  in  the  area. 

We  feel  that  the  manner  in  which  the  DOE  has  handled  public  participation  in  this  case 
has  limited  meaningful  public  participation  and  is  not  in  compliance  with  the  require¬ 
ments  of  federal  lav  cited  above  or  Washington  lav  requireing  public  disclosure  of 
documents. 

The  proposed  action  would  waive  water  quality  standards  for  Lake  Washington  to  allow 
an  application  of  the  herbicides  Aqua-Kleen,  Aquathol,  and/cr  Aquathol  K  (the  active 
ingredient  for  the  first  of  these  is  the  butoxyethanol  ester  —  BEE  —  of  2,1*-D  and- 
for  the  next  two  is  dipotassium  endothall)  by  an  unidentified  group  of  private  citi¬ 
zens  allegedly  consisting  of  "Approximately  100  property  owners  living  near  Lake 
Washington"  who  would  hire  A-l  Spray  Services,  Ire.  to  perform  the  work.  Although 
we  have  requested  the  applicants  be  identified  publicly  via  references  (l),  (?) ,  and 
(h)  above,  to  datr  the  only  response  to  that  request  we  have  received  has  been  a  re¬ 
fusal  to  provide  such  information  as  per  reference  (2)  above.  Ibis  information  is 
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moat  relevant  to  the  proposed  action,  Ve  believe  that  the  public  has  a  right  to 
know  precisely  who  is  proposing  this  action  and  who  would  finance  it.  Furthermore, 
there  are  questions  regarding  the  legality  of  it  related  to  property  rights  and 
the  ability  of  private  citisens  to  take  actions  effecting  public  areas.  For  example, 
it  may  be  illegal  for  private  citisens  to  sponsor  such  an  action  that  would  result 
in  toxic  substances  entering  the  private  property  of  other  private  citisens  or  which 
would  result  in  toxic  substances  entering  public  property  such  as  public  beaches  and 
thereby  requiring  that  those  public  facilities  be  at  least  temporarily  closed.  No 
information  has  been  presented  in  the  draft  EIS  which  would  demonstrate  that  the 
sponsors,  whoever  they  may  be,  reside  on  the  shoreline  or  have  obtained  the  consent 
of  those  who  do  reside  on  the  shoreline  to  discharge  toxic  substances  on  their  property. 

The  draft  EIS  does  not  identify  the  specific  water  quality  standard  which  would  be 
waived.  In  response  to  our  question  on  this  matter  in  reference  (l)  above,  the  DOE 
via  reference  (2)  above  has  indicated  that  it  is  WAC  173-201-0b5(5)(b) .  Ve  note  that 
that  standard  specifies  the  "Characteristic  uses"  for  the  waters  in  question.  Ve 
wonder  if  it  is  also  the  intent  of  the  DOE  to  waive  VAC-lT3-201-Ob5(5)(e)(vii)  which 
prohibits  concentrations  of  toxic  or  deleterious  materials  "which  may  affect  public 
health,  the  natural  aquatic  environment,  or  the  desirability  of  the  water  for  any  use.” 
Regardless,  it  would  appear  to  be  inconsistent  with  either  VAC-173-201-035(8)(e) , 
the  purported  basis  for  the  ability  to  grant  such  a  waiver,  or  VAC-173-201-035( 8)(  f ) 
and  relevant  portions  of  the  Clean  Vater  Act  to  grant  such  a  waiver,  as  I  mentioned 
in  reference  (b)  above  and  as  discussed  below; 

1.  VAC-173-201-035(8)(e)  provides  in  part  that  water  quality  "criteria...  may 

be  modified., •  on  e  short-term  basis  when  necessary  to  accomodate  essential  activities, 
respond  to  emergencies,  or  to  otherwise  protect  the  public  interest."  Vashington 
water  quality  standards  are  required  to  be  promulgated  in  accordance  with  the  Clean 
Vater  Act.  This  portion  of  both  state  and  federal  law  comes  under  the  "anti degradation 
policy"  sections.  It  is  apparent  that  VAC-173-201-035(8)(e)  does  not  faithfully  comply 
with  Uo  CFR  130.17(e)  and,  in  this  case,  cannot  be  used  anyway  since  VAC-173-201-035 
(8)(f)  must  also  be  satisfied; 

2.  VAC-173-201-035(8)(f)  provides  that  "in  no  case,  will  any  degradation  of 
water  quality  be  allowed  if  this  degradation  interferes  with  or  becomes  injurious 

to  existing  water  uses  and  causes  long-term  and  irreparable  harm  to  the  environment.” 

This  section  of  the  VAC  is  also  not  faithful  to  the  requirements  of  1*0  CFR  130.17(e). 
Furthermore,  it  is  acknowledged  in  the  draft  EIS  that  the  proposed  action  would  in¬ 
terfere  with  existing  water  uses  (pages  2,  6,  lb,  15,  and  19)  such  as  swimming,  fish¬ 
ing,  vater  supplies,  and  aquatic  habitat;  and 

3.  bo  CFR  130.17(e)  provides  that  antidegradation  policies  "shall,  at  a  minimum, 
be  consistent  with  the  following:" 

(1)  "Existing  instream  vater  uses  shall  be  maintained  and  protected.  No 
further  water  quality  degradation  which  would  interfere  with  or  become  injurious  to 
existing  instream  vater  uses  is  allowable." 

(2)  "Existing  high  quality  vaters  which  exceed  those  levels  necessary  to 
support  propagation  of  fish,  shellfish  and  wildlife  and  recreation  in  and  on  the  vater  % 
shall  be  maintained  and  protected  unless  the  State  chooses,  after  full  satisfaction 
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of  the  intergovernmental  coordination  and  public  participation  provisions  of  the 
State's  continuing  planning  process,  to  allov  lower  voter  quality  as  a  result  of 
necessary  and  Justifiable  economic  or  social  development.  In  no  event,  however, 

■ay  degradation  of  voter  quality  Interfere  vith  or  beeoaw  injurious  to  existing  in- 
stream  voter  uses . • 

The  federal  regulations,  in  summary,  provide  for  valver  only  for  "necessary  and 
Justifiable  economic  or  social  development",  vhich  this  proposal  is  obviously  not, 
and  only  vhen  exisiting  voter  uses  are  not  interfered  vith,  this  proposal  does  not 
meet  that  test  either.  The  state  regulations  are  inconsistent  vith  the  minimum  re¬ 
quirements  of  the  Clean  Water  Act  where  they  would  allov  for  valver  without  meeting 
those  minimum  conditions. 

It  is  alleged  in  the  draft  EIS  that  "milfoil  may  be  dangerous  to  swimmers  and  vater- 
skiers"  (page  8)  and  on  the  cover  letter  attached  to  the  draft  EIS  dated  19  March 
1979  that  "Swimming,  boating,  and  voter  skiing  are  becoming  hazardous  due  to  surface 
mats  of  milfoil.  Residents  report  at  least  three  accidents  caused  by  excessive  weed 
growth."  We  note  that  residents  in  the  Seattle  area  do  not  appear  to  have  made  such 
complaints  an  issue  until  this  year  even  though  aquatic  plants  have  been  in  the  area 
at  significant  levels  for  many  years  and  complaints  about  milfoil  in  Lake  Washington 
are  on  record  since  at  least  1975.  The  sudden  appearance  of  this  issue  and  the  lack 
of  documented  cases  to  support  the  allegation  is  curious.  We  note  that  prior  to  ever 
having  heard  such  allegations  made  with  regard  to  the  Seattle  area  ve  heard  similar 
allegations  made  in  public  presentations  by  staff  personnel  of  the  DOE  with  regard  to 
the  Okanagan  area  of  British  Columbia  in  1978.  At  that  time  ve  asked  for  documenta¬ 
tion  to  support  the  allegations.  Ms.  Halvorsen's  letter  of  18  May  1978  (of  the  DOE) 
and  my  letter  of  2k  September  1978  to  Mr.  Thayer  (of  the  DOE)  apply.  The  last  re¬ 
sponse  on  this  topic  from  the  DOE  vas  Mr.  Thayer's  letter  of  2  October  1978  to  me 
in  which  he  indicated  that  since  the  rumors  he  made  reference  to  mey  have  involved 
alcohol  abuse  "since  finding  out  about  the  uncertain  nature  of  the  incident  I  have 
not  made  reference  to  it  in  any  of  my  presentations."  Does  the  DOE  have  any  reliable 
documentation  to  back  up  the  allegations  appearing  in  the  draft  EIS?  If  so,  a  copy 
is  hereby  specifically  requested  in  accordance  with  the  applicable  state  lavs  regard¬ 
ing  public  disclosure. 

Whereas  I  would  not  recommend  swimming  or  water  skiing  in  dense  concentrations  of 
aquatic  plants  simply  because  that  doesn't  seem  to  be  optimum  conditions  for  those 
sports,  it  is  extremely  questionable  that  aquatic  plants  pose  any  real  safety  hazard. 
The  testimony  of  Dr.  Frank  Henry  at  the  public  hearing  on  10  April  1979  would  tend 
to  confirm  that  any  problem  that  msy  exist  may  be  more  a  psychological  one.  He 
implied  that  the  "green  arms"  of  milfoil  reach  up  and  grab  persons* in  the -water  and 
drag  them  under  to  their  death.  As  a  trained  diver  who  has  often  chosen  to  dive  in 
areas  where  aquatic  plants  grow  to  be  able  to  observe  the  more  interesting  environ¬ 
mental  conditions  such  as  the  fish  attracted  to  those  habitats,  I  have  never  en¬ 
countered  any  difficulty  in  Bwiraming  through  such  areas  (either  underwater  or  on  the 
surface)  that  would  constitute  a  safety  hazard. 

In  an  effort  to  clarify  this  question,  I  contacted  the  Evergreen  Safety  Council  (the 
Washington  chapter  of  the  National  Safety  Council).  Since  aquatic  plants  hav4  been 
around  since  at  least  before  people,  they  are  widely  distributed  in  various  parts  of 
the  country  and  the  world,  and  there  is  undoubtedly  significant  interaction  between 
aquatic  plants  and  persons  using  vater  systems,  it  seemed  logical  that  if  aquatic 
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plants  poae  any  real  hatard  to  humans  that  there  vould  be  seme  record  or  document*-  1 
tion  of  that  situation  over  the  years  (Eurasian  vatermilfoil  is  acknowledged  to  have  I 

been  in  waters  of  this  country  for  approximately  the  last  century  and  other  types  of  I 

watermilfoil  are  acknowledged to  be  native  to  Washington...  to  say  nothing  of  the  many 
other  species  of  aquatic  plants),  1  was  informed  by  Ms.  Janice  Peck  of  the  Evergreen 
Safety  Council  during  a  telephone  conversation  on  12  April  1979  that  her  check  of 
National  Safety  Council  records  at  that  time  revealed  no  reports  or  documentation  of 
any  safety  hazard  or  accidents  related  to  aquatic  plant?.  Therefore ,  ve  submit  that 
unless  the  DOE  can  present  reliable  evidence  to  support  the  statements  in  the  draft 
EIS  regarding  safety  and  aquatic  plants  that  all  such  statements  should  be  deleted. 

In  the  draft  EIS  it  is  stated  that  treatment  with  herbicides  is  proposed  for  five 
"general"  areas  of  Lake  Washington  including  Fairveather  Bay,  Cozy  Cove,  Yarrow 
Bay,  Laurelhurst  (Union  Bay),  and  Mercer  Island  (along  West  Mercer  Way)  totalling 
175  acres  (the  breakdown  being  35,  60,  kO,  20,  and  20  acres  respectively).  Neither 
this  Information  on  page  J  nor  the  maps  on  pages  k  and  5  provide  localization  of 
the  proposed  treatment  areas  which  vould  enable  determination  of  probable  impacts. 

At  the  public  hearing  on  10  April  1979  a  chart  was  posted  behind  the  speaker's  podium 
on  which  vhat  appeared  to  be  proposed  treatment  areas  were  indicated  in  pink.  This 
information,  not  in  the  draft  EIS,  gives  a  significantly  different  indication  of  the 
treatment  area  locations  than  the  draft  EIS,  The  most  striking  case  involves  the 
proposed  Mercer  Island  treatment  area.  In  the  draft  EIS  the  line  pointing  to  the 
general  area  indicates  an  area  far  to  the  south  of  the  Interstate-QO  floating  bridge 
(no  scale  is  given).  The  chart  at  the  hearing  indicated  an  additional  area  to  the 
east  of  Faben  Point,  north  and  east  of  the  bridge  and  nowhere  indicated  in  the  draft 
EIS,  Furthermore,  there  is  no  indication  in  the  draft  EIS  of  the  location  of  areas 
which  might  be  highly  sensitive  to  the  proposed  application  of  herbicides  such  as 
public  beaches,  private  beaches,  and  established  fishing  areas.  What,  for  example,  is 
the  proximity  of  beaches  on  Mercer  Island  to  the  proposed  treatment  areas  and  might 
they  be  impacted  directly  or  via  drift?  There  is  no  information  in  the  draft  EIS 
to  allow  such  determinations  to  be  made. 

Neither  is  the  information  in  the  draft  EIS  adequate  to  determine  precisely  what 
plants  are  growing  where  and  whether  or  not  any  treatment  or  management  effort  should 
be  considered.  The  closest  the  draft  EIS  comes  is  a  map  on  page  10  which  is  of 
such  general  nature  that  it  is  useless  for  that  purpose.  For  example,  according  to 
that  map  one  would  not  expect  to  find  aquatic  plants  near  Laurelhurst,  since  no  plants are. 
identified  on  that  map  as  being  there.  Of  course,  neither  do  the  maos  on  pages  k  and  5 
nor  the  map  on  page  10  identify  property  classifications  in  the  proposed  treatment 
areas  .  Furthermore,  the  draft  EIS  avoids  the  question  of  what  the  real  problem  is 
in  the  first  place.  Is  it  merely  watermilfoil  or  aquatic  plants  in  general?  Does 
Just  looking  at  watermilfoil,  presuming  some  type  of  vatermilfoil  control  is  under¬ 
taken,  solve  anything?  As  acknowledged  on  page  15  of  the  draft  EIS  control  of  water¬ 
milfoil  might  lead  to  replacement  by  other  species  which  might  also  "develop  to 
nuisance  proportions,"  Additionally,  the  DOE  could  significantly  upgrade  the  quality 
of  the  discussion  in  this  matter  if  it  would  avoid  making  the  value  Judgement  that 
watermilfoil  and  other  aquatic  plants  are  "weeds".  As  is  very  briefly  acknowledged 
on  page  8  of  the  draft  EIS  aquatic  plants  have  many  beneficial  functions  in  the 
aquatic  environment  including  habitat  for  fish  and  birds.  Many  species  of  fish  lay 
eggs  on  aquatic  plants  and  would  be  unable  to  reproduce  without  their  presence.  In¬ 
sects  which  serve  as  fish  food  organisms  live  on  aquatic  plants.  The  literature  is 
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full  of  refereneei  to  the  important  roles  played  by  aquatic  plants  in  the  aquatic 
environment.  The  following  la  a  selection  citation*  acknowledging  that  fact: 

1.  Mulligan,  H.F.  (1969).  Management  of  aquatic  vascualr  plants  and  algae. 

IK:  Eutrophication:  Causes.  Consequences.  Correctives.  Rational  Acadeny  of  Sciences, 
pp.  U64-U82. 

"Benthic  macrophytes  play  a  vital  role  in  the  aquatic  environment.  These 
organisms  produce  oxygen  through  photosynthesis,  shade  and  cool  the  Sediments  of  the 
littoral  zone,  slow  water  movements  and  provide  habitats  for  sessile  benthic  organisms, 
regenerate  sybstances  from  the  sediments  to  the  water,  provide  surfaces  for  attachment 
by  bacteria,  periphyton,  and  aquatic  insects,  serve  as  food,  nest-building  material, 
and  sites  for  egg  attachment  for  aquatic  insects  and  fish,  provide  nesting  sites  for 
fish,  protect  small  fish  from  predation,  convert  inorganic  material  to  organic  material, 
serve  as  food  for  game  birds  and  animals,  (and)  anchor  the  soil  in  place  by  means  of 
their  attenuated  root  systems." 

2.  Municipality  of  Metropolitan  Seattle.  (1976).  Aquatic  plant  control  in 
Lake  Washington's  Union  Bay.  Staff  Report.  Seattle,  20  pp. 

"The  milfoil  has  certain  beneficial,  as  well  as  detrimental,  effects.  Macro¬ 
phytes  in  general  play  a  vital  role  in  the  aquatic  environment,  including:  producing 
oxygen  through  photosynthesis;  shading  and  cooling  the  sediments  of  the  littoral  zone; 
slowing  water  movements  and  providing  habitats  for  sessile  benthic  organisms;  re¬ 
generating  substances  from  the  sediments  to  the  water;  providing  surfaces  for  attach¬ 
ment  by  bacteria,  periphyton  and  aquatic  insects;  serving  as  food,  nest-building 
material  and  sites  for  egg  at-. sehment  for  aquatic  Insects  and  fish;  providing  nest¬ 
ing  sites  for  fish;  protecting  small  fish  from  predation;  converting  inorganic  material 
to  organic  matter;  serving  as  food  for  birds  and  other  animals;  (and)  anchoring  the 
soil  in  place  by  means  of  their  attentuated  root  systems.” 

3.  The  Working  Group  on  Submerged  Aquatic  Vegetation  of  the  Chesapeake  Bay 
Program.  (1977).  Submerged  aquatic  vegetation  plan  of  action.  Research  proposal 
for  on-going  studies  funded  by  the  U.S.  Environmental  Protection  Agency  (EPA),  U.S. 

Fish  and  Wildlife  Service  (FWS),  and  the  Maryland  Department  of  Natural  Resources 
available  from  the  Region  2  office  of  the  EPA,  Philadelphia,  25  pp. 

"The  problem  is  the  sharp  decline  or  change  in  density,  diversity,  and 
distribution  of  submerged  aquatic  vegetation  (SAV).  This  decline  is  significant 
due  to  the  multiple  functions  of  these  grasses  in  the  Bay  ecosystem.  They  provide 
food,  shelter,  habitat,  and  breeding  areas  for  fin  and  shellfish,  water  fowl,  and 
species  of  the  lower  trophic  levels;  providr  bottom  stability  thereby  protecting 
against  shoreline  erosion;  and  also  serve  to  control  turbid  conditions...  (this 
study  was  undertaken  due  to  the  concern  over  the  decrease  of  aquatic  vegetation  in 
general  in  the  Chesapeake  Bay  area  including  Eurasian  watermilfoil) .” 

Whereas  the  draft  EIS  mistakenly  implies  that  Eurasian  watermilfoil  is  somehow  so 
different  from  other  aquatic  plants  that  it  does  not  have  these  beneficial  aspects, 
absolutely  no  information  to  support  such  a  position  is  given.  Where  is  it,  Jf  it 
exists?  On  the  contrary,  available  information  indicates  that  Eurasian  watermilfoil 
serves  the  same  important  beneficial  functions  in  the  aquatic  environment  as  other 
aquatic  plants  do.  For  example,  mallard  ducks,  Canadian  geese,  and  coots  have  been 
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observed  "feeding  in  danse  patches  of  M.  spicatum  (Eurasian  wate  milfoil)"  in  lakes 
In  the  Seattle  ai  va  (Goodpasture *  J.M."  J.I.  baviaj  and  F.I.  Matsuda.  A  study  of 
the  composition,  growth  and  distribution  of  aquatic  macrophytes  in  fourteen  lakes 
and  bays  of  King  County*  Municipality  of  Metropolitan  Seattle,  1977*  36  pp.)  end 
some  fishermen  point  to  the  attract Irenes s  of  dense  stands  of  Eurasian  vaterailfoil 
as  a  place  to  fish  for  bass  because  of  their  association  with  the  plants  due  to  the 
abundance  of  fish  food  organisms  and  cover  thus  supplied  ( Friedman,  M.  Tactics  for 
bass  in  thick  weeds*  fishing  Facts.  May  1978,  5  pp,). 

On  pages  12  and  13  of  the  draft  EIS  it  is  mistakenly  concluded  that  "no  shoreline 
management  permit  is  required"  for  the  proposed  use  of  herbicides.  It  would  appear 
that  the  DOE  did  not  contact  the  local  jurisdictions  with  responsibilities  for 
shorelines  management*  When  I  did  in  late  March  1979  I  was  told  by  representatives 
of  the  cities  of  Kirkland,  Medina,  and  Mercer  Island  that  they  had  been  unaware  of 
the  proposal  but  that  their  tentative  determination  was  that  a  permit  under  the  shore¬ 
lines  management  program  would  be  required  for  the  use  of  herbicides.  On  11  April 
1979  Ms,  Anita  Frankel  of  the  City  of  Seattle  Office  of  Policy  Planning  stated  at  a 
meeting  of  the  Municipality  of  Metropolitan  Seattle  aquatic  plant  study  technical 
committee  that  the  Seattle  Department  of  Community  Development  had  determined  that 
a  permit  would  be  required  under  its  shorelines  management  program  for  waters  under 
its  jurisdiction  in  Union  Bay,  A  permit  would  not  be  required  for  mechanical  harvest¬ 
ing. 

On  pages  3,  6,  7*  lb,  and  13  the  herbicides  proposed  for  use  are  generally  discussed. 
Ibis  information  ia  totally  deficient  to  describe  the  potential  environmental  impact 
of  the  propoaeu  action.  It  is  strongly  implied  by  such  statements  as  "If  a  granular 
material  ir.  used,  it  is  applied  directly  to  the  weeds,  as  the  material  sinks  rapidly 
and  does  not  spread”  (on  page  3  of  the  draft  EIS)  and  "By  studying  the  characteristics 
of  water  movement  in  the  areas  to  be  treated  prior  to  application  of  herbicides,  cir- 
culctitn  of  the  chemical  to  nontarget  areas  can  be  minimized"  (on  page  15  of  the  draft 
EIS)  that  herbicide  drift  (and  thereby  potential  risk)  is  not  an  important  factor. 

No  information  to  support  those  statements  in  the  draft  EIS  is  presented  nor  is  eny 
information  on  water  movements  or  wind  in  the  proposed  treatment  ere as  given  (as  is 
indicated  lu  the  second  quotation  above,  the  DOE  appears  to  have  none).  The  drift 
from  aquatic  herbicide  applications  may  be  very  significant  whether  liquid  or  granu¬ 
le  r  formulations  are  utilized.  For  example,  the  South  Okanagan  Environmental  Coali¬ 
tion  (^OEC)  confirmed  drift  on  the  order  of  one  mile  or  more  from  2,b-D  BEE  granular 
applications  (Aqua-Kleen  was  used)  during  the  summer  of  1978  in  limited  areas  of  the 
Okanagan  lake  system,  despite  provinvial  government  assurances  that  such  drift  would 
not  occur.  In  one  case,  Aqua-Kleen  was  applied  to  a  13  acre  plot  on  the  south  Kelowna 
foreshore  on  22  June  1978.  On  26  June  1978  2,b-D  was  detected  6,200  feet  north  of 
the  application  site.  Winds  had  blown  the  2,b-D  "on  the  surface  at  least  one  mile 
north  of  the  application  site  against  the  prevailing  current  (Warnock,  J.W.  SOEC 
press  release,  9  August  1978,  1  p«).  In  a  second  case  which  occurred  on  lb  August 
1978,  Aqua-Kleen  was  again  applied.  This  time  to  a  10  acre  site  near  the  Summerland 
Yacht  Club,  On  16  August  1978  2,b-D  was  detected  1,500  meters  (nearly  one  mile)  north 
of  the  treatment  site.  On  18  August  1978  2,b.D  was  detected  1,500  meters  south  of 
the  treatment  site.  Water  intake  pipes  were  impacted  in  both  cases- (ROEC,  Report  on 
the  Summerland  2,b-D  application  August  lb,  1978.  Penticton,  B.C.,  6  pp.).  Provincial 
government  reports  on  these  incidents  sure  not  yet  available.  Another  aspect  of  the 
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drift  question  la  concentration  gradients  which  nay  form  of  tha  harbicidaa.  Such 
gradients  hava  baan  obaerrad  during  2.U—D  appllcatlona  to  axcaad  a  factor  of  five 
diffaranca  in  coneantratloaa  of  2,i-D  datactad  in  tha  vertical  vatar  column  after 
tha  application.  The  degree  of  gradient  in  concentrations  would  likely  vary  as  a 
function  of  phyaieal  and  chemical  propartiaa  of  tha  specific  herbicide  used,  physical 
properties  of  tha  water  such  aa  temperature  gradient!  and  currants  and  wind,  among 
other  possible  factors*  In  tha  Guntersville  Reservoir  case,  of  the  Tennessee  Valley 
Authority  (TVA)  in  19$9,  gradients  shortly  after  application  indicated  higher  cor.- 
centrationa  on  the  surface  than  the  bottom  and  an  intermediate  concentration  value  in 
the  middle  of  the  water  column  U.0,  3.1,  and  l.l*  m*/l  of  2,»»-D  from  top  to  bottom 
respectively  8  hours  after  application).  Nearly  uniform  conditions  were  observed 
two  weeks  later*  however,  a  gradient  had  reformed  at  lower  levels  3  months  later 
<lt2,  36,  and  23  ug/1  from  top  to  bottom  respectively )(Wo,1talik,  T.A.;  T.P.  Hall* 
and  L.O,  Hill.  Monitoring  ecological  conditions  associated  vith  wide-scale  applica¬ 
tions  of  DMA  2,1*-D  to  aquatic  environments.  Pesticides  Monitoring  Journal.  Vol.  1* ,  No. 
pp.  18U-203,  March  1971).  Much  higher  gradients  have  been  observed  during  the  use  of 
toxic  substances  in  water  and  may  be  possible  with  2,1*-D  and  endothall.  Studies  have 
been  reported  where  gradients  exceeded  a  factor  of  ten  (R.H,  VanHaagen.  Personal 
communication.  1979). 

It  is  stated  on  page  3  of  the  draft  EIS  that  the  formulations  of  2,U-D  and  endothall 
proposed  for  use  are  registered  by  the  EPA  for  the  intended  use.  It  is  also  stated 
that  prior  to  registration  the  EPA  is  required  to  ensure  that  the  chemical  being 
registered  "will  perform  its  function  without  unreasonable  adverse  effects  on  the 
environment".  Whereas  both  of  those  statements  are  true,  it  is  highly  misleading 
to  apply  them  in  this  case  because,  as  is  not  stated  in  the  draft  EIS,  the  EPA  has 
failed  to  perform  its  statutory  responsibilities  with  regard  to  the  section  of  the 
Federal  Insecticide,  Fungicide  and  Podenticide  Act  (PIFPA)  referred  to  and  the  EPA 
has  admitted  that  to  be  the  case  (it  has  also  been  documented  by  the  U.S.  Congress, 

U.S,  Government  Accounting  Office,  National  Research  Council',  and  Science  magazine). 

The  herbicides  we  are  discussing,  2,b-D  and  endothall,  were  registered  prior  to  the 
1972  amendments  to  the  FIFRA.  It  was  those  amendments  which  required  that  pesticides 
be  proven  both  efficacious  and  safe  prior  to  registration  and  that  all  pesticides 
registered  at  that  time  would  have  to  be  reregistered  to  meet  the  upgraded  standards. 

In  U.S.  Senate  hearings  in  1976  it  was  documented  that  the  EPA  reregistration  program 
had  "collapsed".  The  report  of  those  hearings  was  a  scathing  indictment  of  EPA  failure 
"in  its  responsibility  to  assure  the  safe  use  of  pesticides  as  mandated  by  the  Congress 
The  EPA's  failure  with  regard  to  2,1*-B  was  singled  out  for  being  "A  clear  example  of 
EPA' s  failure  to  evaluate  data"  (Subcommittee  on  Administrative  Practice  and  Procedure. 
The  Environmental  Protection  Agency  and  the  Regulation  of  Pesticides.  Staff  Renort, 
U.S.  Senate,  Washington.  D.C.,  1976,  50  pp.).  In  response  to  my  letter  of  12  January 
1979  to  Robert  A.  Poss  (Chief  of  the  Pesticides  and  Toxic  Substances  Branch  of  the 
Region  X  office  of  the  EPA)  in  which  I  specifically  listed  2,1»-D  and  endothall  in 
requesting  information  on  the  registration  status  of  herbicides  I  was  notified  that 
"none  of  the  chemicals  you  listed  have  been  reregistered"  (R.A.  Poss's  letter  of 
19  January  1979  to  me,  2  pp.).  In  response  to  my  letter  of  29  October  1976  on  the 
topic  to  Steven  D.  Jellinek  (Assistant  Administrator  for  Toxic  Substances  of  the 
EPA  in  Washington,  D.C.)  I  was  notified  that: 

"I  agree  with  you  that  there  are  many  registered  pesticides  currently  on ’the 
market  that  may  potentially  pose  the  risk  of  'unreasonable  adverse  effects'  on 
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humans  or  the  environment.  When  EPA  assumed  authority  for  regulating  pesticides, 
there  already  were  thousands  of  products  on  the  market.  Really  stringent  require¬ 
ments  for  pesticide  safety  testing  postdate  EPA's  initial  Involvement  in  pesticide 
regulation  by  several  years." 

Ir.  the  same  letter,  Assistant  Administrator  Jelllnek  provided  me  with  an  update  on 
the  status  of  2,U-D,  In  February  1978  I  was  informed  by  the  Washington,  D.C.  office 
of  the  EPA  that  vith  regard  to  2,1'  *D: 

"The  chemical  has  been  placed  in  the  pre-RPAR  status  because  it  is  potentially 
carcinogenic  and  may  be  hatardous  to  non-target  organisms.  The  Agency's  Cancer 
Assessment  Croup  (CAG)  through  an  informal  review  found  positive  evidence  that  2,U-D 
is  carcinogenic."  (R.L.  Raising's  letter  of  28  February  1978  to  me,  2  pp.). 

According  to  Assistant  Administrator  Jelllnek  in  his  17  January  1979  letter: 

"2,h-D  was  referred  to  the  Special  Pesticides  Review  Division  and  has  been 
accepted  as  an  RPAR  candidate;  it  will,  in  turn,  receive  a  thorough  review. 

The  RPAR  process  is  the  process  through  which  pesticides  are  reviewed  and  may  be 
eventually  deregistered.  You  are  undoubtedly  familiar  with  the  fact  that  the  herbi¬ 
cide  2,1*,5-T,  for  example,  has  been  undergoing  the  RPAR  process  for  approximately  the 
past  year.  2,l»,5-T  has  chemical  and  toxicological  properties  which  are  similar  to 
2,1»-D,  which  is  not  surprising  since  both  are  members  of  the  phenoxy  nerbicide  family. 

On  1  March  1979  the  EPA  publicly  announced  an  "emergency  suspension"  of  2,1  ,5-T  on 
the  impetus  of  recent  epidemiological  evidence  that  2,I*,5-T  is  related  to  miscarriages 
in  humans  as  a  result  of  forest  applications. 

In  summary,  with  regard  to  this  topic,  mere  fact  of  registration  is  essentially  meaning¬ 
less  from  the  standpoint  of  potential  for  adverse  human  health  and  environmental  effects 
and  the  EPA  has  admitted  that  to  be  the  case.  The  EIS  should  be  changed  to  reflect  * 
this  fact . 

Furthermore,  whereas  the  Washington  Department  of  Agriculture  has  separate  registra¬ 
tion  responsibilities  for  pesticides  used  in  Wsahington  state,  that  essentially  pro¬ 
vides  no  additional  safeguards.  With  regard  to  2,1*,5-T,  for  example,  state  suspension 
did  not  occur  until  nearly  three  weeks  after  federal  suspension.  I  am  unaware  of 
any  cases  where  the  state  has  taken  more  stringent  action  regarding  pesticides  regis¬ 
tration  safety  data  than  the  EPA  has.  Is  the  DOE?  The  fact  that  the  state  certifies 
pesticide  applicators  is  also  of  little  comfort,  since  that  consists  oi  little  more 
than  insuring  that  they  are  able  to  read  the  labels.  The  numerous  cases  of  negligence 
by  pesticide  applicators  which  have  been  documented  by  the  state  after  citizen  complaints 
is  indicative  of  the  problem.  One  such  case  occurred  in  Seattle  last  year  when 
Washington  Tree  Service,  during  an  aquatic  herbicide  application  at  City  of  Seattle 
beaches,  failed  to  comply  with  label  requirements  and  was  cited  for  negligence. 

Information  in  the  draft  EIS  on  2,U-D  BEE  and  endothall  toxicity,  environmental 

effects,  and  environmental  chemistry  (including  persistence)  is  extremely  limited 

and  is  presented  in  a  misleading  manner.  Most  of  the  information  on  toxicity' in  ( 
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Appendix  D  for  2,k-D  is  acute  toxicity  inforaation  developed  toot  tine  mo  for 
•ptcici  that  art  not  identified  to  be  native  to  ‘the  lax*  Washington  proposed  treat, 
amt  area  in  the  draft  SIS  and  for  endothall  the  very  l<»i+ed  inforaation  presented 
is  all  acute  inforaation  for  non-native  species  that  is  generally  quite  old  in  origin. 
The  absence  of  chronic  inforaation  is  striking  and  a  critical  deficiency  in  the 
draft  EXS.  The  absence  of  inforaation  on  non-fish  species  is  also  striking. 

The  general  situation  on  inforaation  for  pesticides  is  worthy  of  comnent  herein.  There 
is  a  fair  body  of  literature  regarding  the  acute  effects  of  2,U-D,  although  little  of 
it  applies  to  species  of  fish  or  other  organisms  native  to  the  Seattle  area.  There 
is  almost  no  chronic  Information,  There  is  very  little  inforaation  at  all  in  the 
public  literature  on  endothall  and  almost  all  of  what  is  available  is  dated  and,  as 
with  2,U-D,  is  acute  information  rather  than  chronic.  Since  February  1978  and 
October  1978,  for  2,^-D  and  endothall  respectively,  I've  had  Freedom  of  Information 
requests  in  to  the  EPA's  Washington,  D.C,  office  to  attempt  to  obtain  whatever  infor¬ 
mation  they  have  on  file  that  was  used  to  support  registration  regarding  toxicity 
and  environmental  chemistry.  To  date,  the  EPA  is  apparently  in  violation  of  both 
the  FIFFA  and  the  Freedom  of  Information  Act  in  that  the  requests  have  not  been  ful¬ 
filled.  I  have,  however,  been  able  to  see  some  of  the  applicable  indices  listing 
what  inforaation  is  on  file.  Judging  by  those  documents,  the  Inforaation  on  file  is 
likely  seriously  deficient  with  regard  to  meeting  the  requirements  of  the  1972  amend¬ 
ments  to  the  FIFRA.  Nevertheless,  whatever  inforaation  is  on  file  should  be  considered 
in  the  draft  EIS  and  is  not.  When  I  questioned  DOE  representatives  at  the  10  April 
1979  public  hearing  regarding  this  discrepancy,  I  was  told  that  the  DOE  does  not  have 
that  inforaation  either  and,  therefore,  it  would  not  be  made  available  to  the  public. 
That  fact  is  a  damning  indictment  of  this  process  in  that  Inforaation  critical  to 
proper  evaluation  of  the  proposal  has  not  been  made  public  by  either  government  agencies 
with  responsibilities  to  the  public  or  industry.  Given  the  knowledge  that  is  available 
concerning  the  EPA's  pesticide  registration  process,  it  is  ah  irrational  act  to  use 
such  pesticides  prior  to  a  full  review  of  such  information  and  where  the  decisions  fall 
in  the  public  domain,  as  is  the  case  here,  that  inforaation  should  be  made  public. 

On  page  lit  of  the  draft  EIS  the  statement  is  mads  that  "The  toxicity  of  2,lt-D  to 
fish  has  been  widely  studied,"  That  statement  as  such  is  misleading  in  that,  if 
anything,  it  would  only  apply  to  acute  toxicity  information.  There  is  nearly  a  total 
lack  of  chronic  toxicty  Information,  As  stated  further  on  that  page,  the  acute 
toxicity  of  2,1(-D  BEE  to  salmon  species  which  may  be  in  Lake  Washington  has  been  found 
to  be  less  than  1  mg/1.  In  fact,  in  the  reference  cited  in  the  draft  EIS  (Servisi, 

1979)  ,  100  percent  mortality  was  observed  at  1  mg/1  for  all  species  and  significant 
mortality  was  observed  at  0,7  mg/1  in  short-term  bioassays.  In  longer  term  bio¬ 
assays  vith  eggs  or  slevins  to  fry  significant  mortality  and  reduced  growth  was  seen 
at  0,3  mg/1.  The  toxicity  of  2,fc-D  to  benthic  and  planktonic  fish  food  organisms 
is  also  important.  For  example,  2,b-D  BEE  96-hour  median  lethal  concentration  (LCta) 
of  LUO  pg/1  to  the  scud.  Such  data  is  absent  from  the  draft  EIS,  The  essential 
absence  of  chronic  toxicity  information  in  the  draft  EIS  is,  as  already  mentioned, 
an  important  deficiency  in  the  draft  EIS,  How  important  is  noted  by  the  following 
quotes : 

1.  Cameron,  J.J,  and  J.W,  Anderson.  (1978).  Pesults  of  the  stream  monitoring 
porgram  conducted  during  FY  1977,  herbicide  spray  project.  U.S.  Bureau  of  Land 
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ManM*»*nt,  Coos  Bay,  Oregon,  51*  pp. 

* 

"Hit  cartful  review  after  an  extensive  literature  search  leads  to  a 
scientific  conclusion  that  researchers  have  conducted  very  little  work  on  low  level , 
long  tern  toxic  effects  of  herbicide  2,1«,5-TP  and  2,ti-D  on  aquatic  coronunities . 

Most  aquatic  studies  have  been  related  to  acute  toxicity  levels  for  fish.  This  lack 
of  vork  on  lover  trophic  levels  means  that  an  enormous  data  gap  exists*  The  base  of 
the  aquatic  food  pyramid  is  much  larger  in  species  abundance  and  diversity  than  the 
fish  communities  at  the  top  of  the  pyramid.  The  lack  of  research  data  on  the  base 
of  the  food  pyramid  makes  it  impossible  for  field  personnel  Involved  in  these  projects 
to  even  remotely  understand  the  overall  impact  of  herbicides  on  aquatic  communities  vhere 
contamina' *  ~n  occurs 

2.  Morley,  R.L.  and  P.S.  Reid.  (1977).  2,b-Pt  a  summary  of  information 
relative  to  its  possible  effects  on  fish  and  wildlife  vhe  i  used  in  aquatic  weed  con* 
trol  programs.  Fisheries  Technical  Circular  No,  27,  Ministry  of  Becreation  and 
Conservation,  British  Columbia,  Canada,  6  pp. 

"Lov  concentrations  of  2,U-D  maintained  over  a  period  of  time  could  cause 
sublethal  damage  that  is  not  readily  recognizable.  Such  effects  can  lead  to  gradual 
decreases  in  fish  populations  through  increased  predation,  reduced  reporduction,  in¬ 
creased  susceptibility  to  parasites,  disease,  and  starvation.  Morphological  and 
histochemical  changes  in  tissues  and  organs  have  been  demonstrated  for  sublethal  doses 
of  several  herbicides,. •  (Pathological  changes  were  found  in  bluegills  exposed  to  sub¬ 
lethal  doaes  of  2,U-D  propylene  glycol  butyl  ester  five  months  after  single  water 
treatments  )  These  changes  were  marked  depletion  of  liver  glycogen,  collection  of 
glycoproteins  in  the  blood  stream,  and  engorgement  and  stasis  of  the  circulatory 
system  of  the  brain.  This  response- was  detected  down  to  the  o.l  ppm' concentration 
of  2,U-D  (the  lowest  concentration  tested)." 

Standard  procedure  for  estimating  necessary  water  quality  criteria  for  aouatic  habitat 
protection  is  to  use  an  application  factor  of  0.01  in  the  absence  of  chronic  toxicity 
information.  Using  such  an  application  factor  in  this  case  for  2,b-D  BEE  would  re¬ 
sult  in  a  value  of  approximately  U  pg/1  from  known  information.  Even  such  relatively 
low  levels  may  be  hasardoua  to  aquatic  organisms,  for  example,  there  is  information 
"that  2,U-p  levels  in  the  order  of  1,0  pg/1  in  surface  water  may  poae  a  threat  to... 
invertebrate  communities"  (Guramer,  W.D,  Pesticide  monitoring  in  the  prairies  of 
western  Canada.  Unpublished  report.  Water  Quality  Branch,  Environment  Canada, 

Regina,  Saskatchewan,  April  1978,  30  pp.). 

According  to  the  draft  EIS  (page  6),  the  proposed  application  would  result,  in  2,b-D 
concentrations  in  the  range  of  2  to  2,5  mg/1,  That  concentration  is  far  in  excess 
•of  concetrations  cited  above  known  to  be  acutely  toxic  to  salmon  and  may  be  more  than 
three  orders  of  magnitude  (i.e,,  more  than  a  factor  of  1,000)  greater  than  concentra¬ 
tions  which  could  cause  harmful  chronic  toxicity. 

It  is  stated  on  page  lU  of  the  draft  EIS  that  "Fish  have  been  observed  to  avoid  low 
concentrations  of  2,h-D  in  water",  thereby  implying  that  outmigration  from  the  area 
of  application  might  lessen  the  adverse  impact.  No  references  are  cited.  Thdre  is 
evidence  to  the  contrary  and  there  is  evidence  that  aouatic  organisms  may  be 
attracted  to  one  concentration  of  a  toxicant,  repelled  by  another,  or  neutral  des¬ 
pite  the  adverse  eflect  that  results.  For  example, one  recent  series  of  tests  with 
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herbicides  found  that  (*olmar,  L.C.  Avoidance  chamber  responses  of  mayfly  nymphs 
exposed  to  eight  herbicides.  Bulletin  of  Environmental  Contamination  and  Toxicolo 
Vol,  19,  No.  3,  pp.  312-318): 

"No  avoidance  of  2,U~D  DMA  vas  observed  at  10  mg/1;  however,  when  the  concentra¬ 
tion  vas  increased  to  100  rag/1,  a  70%  mortality  occurred  still  with  no  avoidance.  The 


nymphs  displayed  a  marked  attraction  to  1  mg/1  dalapon.  Attraction  of  aquatic  organisms  f 
to  one  concentration  of  a  toxicant  and  avoidance  of  another  was  demonstrated  with  j 
rainbow  trout...  and  with  whitefish...  The  nature  of  this  biphasic  response  is  1 
difficult  to  interpret  when  a  limited  range  of  test  concentrations  are  used;  if  the  J 
range  were  enlarged,  perhaps  an  attraction  as  well  as  an  avoidance  concentration  could  j 
be  determined  for  each  of  the  test  chemicals."  ^ 


the  information  in  the  draft  EIS  on  page  lU  regarding  2,U-D  persistence  in  the  aquatic 
environment  is  misleading.  It  is  implied  that  "2,l4-D  decomposes  rapidly",  even  though 
it  is  acknowledged  that  water  column  residues  may  persist  "for  as  long  as  120  days." 

It  is  stated  that  "83  percent  of  the  2,b-D  applied  to  conditioned  lake  muds  was  bio- 
logcially  decomposed  within  2k  hours."  The  reference  for  that  statement  is  indicated 
to  be  "(Ref.  3)"  which  is  listed  on  page  20  of  the  draft  EIS  as  Lorz,  et  al.  (1978). 
Besides  the  fact  that  it  is  unlikely  that  Lake  Washington  sediments  are  equivalent 
to  whatever  "conditioned  lake  muds"  are,  that  statement  conflicts  with  the  bulk  of  in¬ 
formation  in  the  literature.  In  attempting  to  check  the  basis  for  the  statement  I 
reviewed  the  portions  of  Lorz,  et  al.  (1978)  which  pertain  to  2,U-D  behavior  in  the 
environment,  pages  31  through  33  of  that  reference.  I  was  unable  to  locate  the  in¬ 
formation.  Can  you  refer  me  to  precisely  where  it  is?  There  was,  however,  other 
information  of  significance  not  quoted  by  the  authors  of  the  draft  EIS.  For  example, 
the  statement  on  nage  31  that  2,k-D  ester  formulations  such  as  2,U-D  BEE  (the  active 
ingredient  of  Aqua-Kleen)  are  preferred  for  forest  applications  for  several  reasons 
including  their  "persistence  in  the  environment"  despite  the-  fact  that  they  are  "10 
to  100  times  more  toxic  to  fish  and  other  aquatic  organisms  than  the  dimethyl amine 
salt  and  the  statement  on  page  32  regarding  the  variability  of  reports  in  the-  litera¬ 
ture  of  2,U-D  persistence  with  the  low  case  specifically  cited  after  that  statement 
of  persistence  "up  to  120  days"  and  the  higher  case  that  "only  fcOjt  degradation  of  2,1»-D 
in  water  (occurred)  in  6  months  under  excellent  conditions  for  biological  activity." 
Besides  being  misleading,  the  data  in  the  draft  EIS  appears  to  be  selectively  biased. 
Additionally,  on  page  lU  of  the  draft  EIS  it  is  stated  that  persistence  of  2,1»-D  in 
sediments  in  the  TVA  system  was  "less  than  one  year."  That  statement  is  inaccurate 
and  misleading.  It  is  purportedly  based  on  "(Pef.  k)"  which  is  listed  on  page  20  of 
the  draft  as  being  TVA  (1972).  In  actuality,  TVA  (1972)  is  based  on  earlier  work 
done  in  1966  after  the  application  of  2,^-D  BEE  (Smith,  G.E.  and  B.G,  Isom.  Investi¬ 
gation  of  effects  of  large-scale  applications  of  2,1»-D  on  aquatic  fauna  and  water 
quality.  Pesticides  Monitoring  Journal.  Vol.  1,  No,  3,  pp.  16-21,  1967).  In  that 
sampling  program,  the  longest  period  samples  were  taken  after  treatment  was  10  months 
in  the  Watts  Bar  reservoir.  At  that  time,  all  four  sediment  samples  were  measured  to 
contain  significant  levels  of  2,1*-D  and  one  of  these  was  very  high.  Based  on  the 
known  persistence  and  environmental  dynamics  of  2,1<-D,  with  such  significant  levels 
after  10  months  persistence  undoubtedly  exceeded  one  year;  however,  since  no  more 
samples  were  taken  the  evidence  is  not  presented  in  that  report  to  say  one  way  or  the 
other. 

The  potential  human  risk  from  2 , U— D  use  is  not  discussed  in  any  detail  in  the  draft 
EIS  other  than  to  allege  that  "It  is  less  toxic  to  humans"  (page  7)  than  endothall. 
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Apparently  the  DOE  is  only  concerned  vith  acute  toxicity  of  2,b-D  to  humans  and  has 
not  considered  the  longer-term  risk.  We  agree  with  the  major  portion  of  the  testi¬ 
mony  presented  at  the  10  April  1979  hearing  by  Dr.  R.W.  Shearer.  In  that  testimony 
the  following  is  stated:, 

1.  "2,U-D  is  a  proven  teratogen  in  rats  and  mice,  and  therefore  is  almost 
certain  to  be  able  to  induce  birth  defects  in  humans  and  domestic  animals  as  well"; 

2.  2,U-D  "is  also  a  weak  mutagen?; 

3.  2,U-D  has  demonstrated  "Its  ability  to  promote  tumor  formation  from  pre- 
cancerous  skin  cells  of  mice";  and 

1<.  "Chronic  exposure  of  rata  to  2,U-D  results  in  damage  to  the  higher  nervous 
system  of  gradually  increasing  degree.  Such  injury  in  humans  is  only  partially  re¬ 
paired  even  after  years." 

Dr.  Shearer's  statements  are  well  supported  by  the  scientific  literature.  That  2,I»-D 
is  teratogenic  is  unquestionable  (Courtney,  K.D.  Prenatal  effects  of  herbicides: 
evaluation  by  the  prenatal  development  index.  Archives  of  Environmental  Contamina¬ 
tion  and  Toxicology.  Vol.  6,  pp.  BS-^,  1977*  for  example).  2,Vd  is  also  mutagefhic 
(Seiler,  J.P.  Phenoxyacids  as  inhibitors  of  testicular  DNA  synthesis  in  male  mice. 
Prepublication  copy  of  paper  to  appear  in  Bulletin  of  Environmental  Contamination  and 
Toxicology.  Vol.  21,  1979,  5  pp.,  for  example).  There  is  debate  over  whether  or  not 
2,1»-D  is  carcinogenic.  As  Dr,  Shearer  indicated,  the  testing  which  has  been  done  "is 
grossly  inadequate  by  today's  standards".  However,  it  is  noted  in  the  U.S.  Senate 
document  referred  to  on  page  8  of  these  comments  that; 

"An  independent  pathologist,  who  reviewed  the  raw  data  on  the  study  at  the 
request  of  subcommittee  staff,  concluded  that  2,l»«D  'is  carcinogenio  (cancer- 
causing)  in  rats,'" 

Furthermore,  review  of  this  data  more  recently  by  the  EPA's  CAG,  as  referrenced  on 
page  9  of  these  comments,  resulted  in  a  similar  determination  and  there  Is  no  question 
that  2,1»-D  is  a  co-carcinogen.  Other  effects  are  likewise  well  proven,  such  as  2,1*-D 
caused  damage  to  the  human  nervous  system  including  the  brain  either  orally  or  via 
skin  contamination  (Goldstein,  N.P, ;  P.H,  Jones;  and  .T.P.  Brown.  Peripheral  neuro¬ 
pathy  after  exposure  to  an  ester  of  dichloiophenoxyacetic  acid.  Journal  of  the  American 
Medical  Association.  Vol.  171,  Ho.  10,  pp.  1306-1309,  1959  and  Dudley,  A.V.  and  N.T. 
Thapar.  Fatal  ingestion  of  2,U-D,  a  common  herbicide.  Archives  of  Pathologr,  Vol.  9**» 
No.  3,  PP.  270-275,  1972). 

As  stated  on  page  15  of  the  draft  EIS  "Little  information  is  available  about  the  effects 
(of  endothall)  on  fish  and  marine  life,"  That  reason  in  itself  is  sufficient  to  in¬ 
dicate  that  such  a  substance  should  not  be  used.  TTie  statement  in  the  draft  EIS 
following  the  above  statement  is  misleading  in  that  it  that  the  available  information 
regarding  Aquathol  formulations  of  endothall  indicate  low  toxicity  and  high  bio¬ 
degradability.  No  information  is  presented  in  the  draft  EIS  regarding  endothall 
persistence.  As  noted  on  page  ll»  of  the  draft  EIS  in  the  discussion  regarding  2,1»-D, 
toxicity  data  may  vary  widely  and  certainly  is  dependent  on  species  of  test  organisms. 
The  only  information  on  toxicity  presented  in  the  draft  EIS  for  endothall  is  acute 
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toxicity  of  unspecified  formulations  of  endothe.il  to  fish  species  not  Identified  to 
be  native  to  Lake  Washington.  In  looking  up  sente  of  the  references  which  are  in¬ 
completely  Hated  in  Appendix  D  of  the  draft  EIS  I  found  that  most  did  not  appear 
to  refer  to  the  toxicity  of  the  dipotassium  endothall  formulation  at  issue  in  the 
draft  EIS  at  all,  but  rather  other  formulations  of  endothall  such  as  the  disodium. 
Toxicity  may  vary  from  formulation  to  formulation  as  well  as  species  to  species. 

For  example,  the  dimethylocccoamine  salt  of  endothall  is  reported  to  be  lethal  to 
fish  at  concentrations  ranging  from  0.3  to  1.0  mg/1  (Walker,  C.R.  Endothall  deriva¬ 
tives  as  aquatic  herbicides  in  fishery  habitats.  Weeds.  Vol.  11,  No.  3,  pp.  226- 
232,  1963).  Whereas  I  didn't  check  all  of  the  cites,  all  of  the  ones  I  did  check 
were  found  to  be  for  other  formulations.  Bond,  Levis,  and  Fryer  (i960),  for  example, 
concerns  disodium  endothall  and  Surber  and  Pickering  (1962)  concerns  the  disodium 
and  the  hexahydropthalic  acid  formulations.  Other  references  indicate  that  Davis 
and  Hughes  (1963)  and  Lindaberry  (1961)  are  concerned  with  the  acid  or  disodium  formu¬ 
lations  rather  than  the  dipotassium.  Interestingly  enough,  whereas  some  of  these 
references  do  in  fact  indicate  relatively  lew  acute  toxicity  to  the  warm-water  species 
of  fish  tested,  others  do  not.  For  example,  whereas  Surber  and  Pickering  (1962)  re¬ 
ported  a  8-hour  LCm  range  for  endothall  acid  to  fathead  minnows  of  h80  to  660  mg/1 
and  dioodium  endothall  to  bluegills  of  2k0  to  320  mg/1  (not  390  as  listed  in  the 
draft  EIS)  there  is  a  reported  Lfl-hour  LCm  of  0.257  mg/1  for  endothall  acid  to  blue- 
gills  (Pimentel,  D.  Ecological  effects  of  pesticides  on  non-target  species.  EPA 
Peport  No.  EPA-5l»0/9-71-006,  Washington,  D.C.,  225  pp.,  1971).  Furthermore,  despite 
the  alleged  relatively  low  toxicity  of  endothall  there  are  field  observations  of 
significant  acute  and  chronic  toxicity  that  have  apparently  resulted  from  its  use 
to  fish  add  other  aquatic  organisms.  Four  of  these  are  cited  below: 

1.  Seaman,  D.E.  and  T.M.  Thomas  (1966),  Absorption  of  herbicides  bv  submersed 
aquatic  plants.  California  Weed  Conference  Proceedings.  Vol.  18,  pp.  11-12, 

"Unfortunately,  some  problems  were  encountered  in  our  field  tests  with 
MDMA-endothall  during  the  summer  of  1965.  An  application  at  1  ppm  for  10  hours  gave 
only  partial  control  of  American  pondweed...  with  no  apparent  effects  on  fish.  A  re¬ 
peated  application  . . ,  for  5  hours  killed  about  80  percent  of  the  weeds,  but  numerous 
minnows,  green  sunfish,  and  tadpoles  were  also  killed...  These  limited  trials  indicated 
that  an  important  advantage  of  MDMA-endothall  (that  of  not  injuring  fish)  might  be 
negated  by  the  necessity  of  using  concentrations  higher  than  1  ppm  to  control  American 
pondweed.. ." 

2.  Sterns,  S.L.  (1975).  The  effects  of  dipotassium  endothall  on  the  zooplankton 
and  water  quality  of  a  small  pond.  Water  Resources  Bulletin.  Vol.  11,  No.  6,  pp,  1221- 
1231. 

"...  the  disappearance  of  endothall  in  the  treatment  pond  was  slow  at  first 
until  about  the  thirteenth  day  after  treatment  (at  an  initial  treatment  of  5.0  mg/1 
the  concentration  ranged  between  5.0  and  315  mg/1  for  the  first  12  days)...  Chloro¬ 
phyll  a  concentrations  in  water  samples  from  both  ponds  (treated  and  control)  were 
analysed...  These  analysis  indicate  a  decrease  in  the  chlorophyll  a  content  of  the 
treatment  pond  to  nearly  zero  two  days  after  treatment,  probably  due  to  a  reduction  in 
the  phytoplankton  in  this  pond  due  to  the  dipotassium  endothall." 

3.  Sterns,  S.L.  (1977).  Effects  of  dipostaasium  endothall  on  rooted  aquatics  and 
adult  and  first  generation  bluegills.  Water  Resources  Bulletin.  Vol.  13,  No.  1,  pp, 
71-80. 
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"Growth  of  bluegills  was  greater  in  the  control  pond  than  the  treated  pond 
when  the  density  levels  were  similar.  This  may  have  been  due,  at  least  in  part,  to 
slightly  higher  water  temperatures  in  the  control  pond  or  some  unknown  differences 
between  the  ponds.  The  poorer  growth  of  bluegills  in  the  treated  pond  also  may  have 
been  due  to  some  sublethal  effect  of  the  endothall  on  bluegill  growth  even  though  no 
adverse  effects  of  the  dipotassium  endothall  on  fish  food  organisms  were  found." 

I*.  Holmberg,  D.J.  and  G.F.  Lee.  (1976).  Effects  and  persistence  of  endothall 
in  the  aquatic  environment.  Journal  of  the  Water  Pollution  Control  Federation.  Vol.  b8, 
Ho.  12,  pp.  2730-27fc6. 

"There  appeared  to  be  a  decrease  in  chlorophyll  content  in  the  treatment 
pond  within  a  few  days  of  treatment,  which  was  probably  due  to  the  (dipotassium)  endothall 
killing  chlorophyll-bearing  phytoplankton." 

Although  the  persistence  of  endothall  is  undoubtedly  less  than  for  2,b-D,  there  is 
evidence  in  the  literature  that  persistence  in  the  aquatic  environment  is  substantial 
(i.e.,  on  the  order  of  weeks  to  months  rather  than  hours  or  days).  Two  appropriate 
cites  are  listed  below; 

1.  Yeo,  P.P.  (1970).  Dissipation  of  endothall  and  effects  on  aquatic  weeds  and 
fish,.  Weed  Science.  Vol.  18,  No.  2,  pp.  282-2814. 

Both  the  disodium  and  dipotassium  salts  of  endothall  were  applied  to  re¬ 
servoirs  and  "growth  pools".  Concentrations  in  reservoirs  persisted  for  approximately 
20  days.  At  application  rates  from  0.3  to  3.0  mg/1  approximately  half  of  the  applied 
concentration  was  detected  after  12  days.  For  the  growth  pools  at  application  rates 
of  0,5,  1.0  and  1».0  mg/1  "slightly  less  than  one-half  of  the  applied  endothall  was 
dissapated  in  12  days...  Smallmouth  bass  and  green  sunfish  were  not  harmed.  Several 
mosquitofish  were  killed;  females  were  consiBtendly  more  susceptible  than  maleB,., 

7 emphasis  added). 

2.  Sikka,  H.C.  and  C.P.  Bice.  (1973).  Persistence  of  endothall  in  aquatic 
environment  as  determined  by  gas-liquid  chromotography,  J,  Agr.Food  Chem. .  Vol.  21, 

Ho.  5,  pp.  8U2-8h5. 

Aquathol  K  was  used  (dipotassium  endothall)  at  a  rate  of  2  mtc/1.  Less 
than  the  applied  amount  was  found  in  the  water  during  the  first  analysis,  1  day  after 
treatment.  "There  was  a  slower  and  steady  decrease  in  endothall  concentration  in  the 
water  between  3  and  22  days  following  treatment".  During  this  period  endothall  con¬ 
centrations  persisted  at  about  half  of  the  applied  rate,  Endothall  was  last  detected 
in  the  water  on  day  29  (the  next  sampling  day  was  36).  "...the  endothall  concentra¬ 

tion  in  the  top  inch  of  hydrosoil  continued  to  increase  up  to  22  days  after  treatment, 
when  it  contained  O.bb  ppm  of  the  herbicide...  (it)  began  to  decline  after  22  days  and 
no  endothall  could  be  detected  in  the  top  inch  of  hydrosoil  bb  days  after  treatment." 

The  concentrations  of  endothall  in  the  hydrosoil  is  of  more  than  passing  interest 
since  Pimental  (1971)  which  I  cited  on  page  lb  of  these  comments  reports  that  "at 
concentrations  of  0.1  to  0.6  ppm,  bottom  organisms  concentrated  endothall  approxi¬ 
mately  200- fold  in  three  weeks". 

Temperature  seems  to  play  a  more  important  role  with  regard  to  endothall  than  2,h-D 
It  is  stated  on  page  6  of  the  draft  EIS  that  "To  be  most  effective  they  (Aquathol  and 
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Aquathol  K)  should  he  applied  when  the  water  temperature  is  65  degrees  or  above."  How¬ 
ever*  no  guarantees  are  given  that  it  will  only  be  used  in  such  an  effective  manner 
and  no  indication  is  given  in  the  draft  EIS  of  the  expected  water  temperatures  in  Lake 
Washington.  65  degrees  fahrenheit  (°F)  is  approximately  18,^  degrees  centigrade  (®C). 
Although  temperatures  in  some  bays  and  inlets  may  vary*  reported  surface  temperatures 
of  Lake  Washington  rarely  exceed  18.3  °C  until  July*  a  month  after  the  proposed  time 
of  application  in  the  draft  EIS,  For  example*  in  1976  reported  surface  temperatures 
up  to  lL  July  had  not  exceeded  17.9  °C.  On  15  July  the  temperature  reached  19.2  °C 
and  did  hot  decline  below  18.3  °C  again  until  late  September  (Edmondson*  W.T.  Trophic 
equilibrium  of  Lake  Washington.  EPA  Report  Ho,  EPA-600/3-77-087,  Corvallis*  Oregon* 

35  pp.,  1977). 

As  stated  on  page  12  of  these  comments  with  regard  to  2*b-D*  infor¬ 
mation  on  the  human  health  risk  of  endothall  to  humans  is  essentially  absent*  both 
acute  and  chronic.  In  the  same  testimony  mention  on  page  13  of  these  comments*  Dr. 
Shearer  referred  to  the  near  total  absence  of  chronic  toxicity  information  available 
to  the  public  on  endothall.  Armstrong  (1971*),  the  first  reference  listed  on  the  top 
of  page  22  of  the  draft  EIS*  has  little  to  say  on  the  topic  either;  however,  he  does 
say  the  following: 

"Human  Safety:  Endothall  formulations  may  be  irritating  to  skin,  eyes,  and 
mucous  membranes.  Ingestion  may  cause  vomiting  and  diarrhea.  It  is  known  to  have 
cytological  effects  on  chromosomes  and  has  been  found  to  be  mutagenic  for  Drosonhilia 
melanogaster  (Hadder,  1970)." 

In  other  words,  it  appears  that  endothall  is  mutagenic.  Why  was  this  important  piece 
of  information  not  in  the  draft  EIS  when  the  DOE  apparently  had  sufficient  access  to 
the  document  in  which  it  appears  to  reference  the  document  and  extract  Table  1  from 
it?  With  regard  to  acute  toxicity  to  humans,  endothall  is  known  to  have  relatively 
high  acute  mammalian  toxicity. 

The  draft  EIS  is  silent  with  regard  to  contaminants  and  degradation  products  of  either 
2,U-D  or  endothall.  This  is  another  deficiency.  It  is  known,  at  least  for  2,li-P,  that 
several  toxic  contaminants  and/or  degradation  products  will  be  nresent  whenever  2,*4~D 
is  used.  At  the  least,  these  include  2,h-dichlorophenol  (2*)j-DCP)  and  several  forms 
of  dioxins  (such  as  1,3,6,8-tetrachlorodibenzo-para-dioxin  and  hexachlorodibenzo-para- 
dioxin)  (Faust,  S.S.  and  O.M.  Aly,  Some  effects  of  2,1j-D  and  2.U-DCP  on  drinking  water 
Quality.  Proceedings  of  the  Northeastern  Weed  Control  Conference.  Vol.  17,  pp,  L60— 
lt70,  196b;  Record  of  telephone'  communication  between  W,  Crumett  of  Dow  Chemical  Company* 
Midland,  Michigan  and  G.  Bonci  of  NCAP,  Eugene,  Oregon  on  21  June  1978;  IARC  Monographs 
on  the  Evaluation  of  the  Carcinogenic  Pisk  of  Chemicals  to  Man.  Vol.  15,  pp.  111-138, 
1977;  Warnock,  J.W.  and  J.  Lewis.  The  other  face  of  2,iwD,  SOEC,  Penticton,  B.C.*  176 
pp.,  1978).  Degradation  of  2,U-D  from  attaclay  granules  of  the  type  found  in  Aqua-Kleen 
leads  to  an  initial  release  of  large  amounts  of  2,fc-D  and  small  amounts  of  2,lt-DCP. 
Gradually,  the  concentration  of  2,U-D  peaks  and  declines  as  all  of  the  2,*»-D  is  re¬ 
leased  and  is  diluted  and  degrades.  There  is  a  lag  peak  and  decline  of  2,1<-DCP  which 
effectively  extends  the  period  of  toxicity  in  the  water  past  thfe  point  when  2,b-D  may 
no  longer  be  detectable  since  2,lM)CP  is  also  toxic  (Faust  and  Aly,  196L  cited  above). 
Faust  and  Aly  (I96H),  cited  above,  gives  an  idea  of  the  persistence  of  2,U-DCP  as 
follows : 
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"The  2,U-Dichlorophenol  released  from  granular  forms  of  2,lt-D  (1  a2d  3  mg/1 
dosages)  persists  at  concentrations  high  enough  >to  affect  odor  levels  of  a  natural 
surface  water  for  at  least  218  days." 

Of  course,  the  presence  of  toxic  contaminants  and  degradation  products  not  only 
extends  the  period  of  toxicity  but  complicates  prediction  of  toxic  effects  and  makes 
it  very  possible  that  additive  synergy  may  occur  so  that  overall  toxicty  is  more 
adverse  than  for  the  individual  pure  chemicals  by  themselves.  Recently  released 
water  quality  criterion  documents  included  a  proposed  2,1*-DCP  criteria  of  O.U  ug/1 
for  protection  of  freshwater  aquatic  life  and  0.5  ug/1  for  human  health  considerations 
(EPA.  2,l*-Dichlorophenol  Ambient  Water  Quality  Criteria,  Washington,  D.C.,  U2  pp,, 
1979).  Little  information  is  available  regarding  the  toxicity  and/or  identity  of 
other  degradation  products  or  contaminants  for  2,1»-D  or  endothall.  - 

Much  is  made  in  the  draft  EIS  of  the  fact  that  the  applicator  proposes  to  use  air 
boats  instead  of  boats  with  propellers.  It  is  stated  that  this  fact  reduces  agitation 
of  the  water  and  "allows  for  more  accurate  placement  of  material."  Whereas  that  may 
or  may  not  be  so,  it  would  seem  to  be  of  little  importance  and  may  be  a  disadvantage. 
Lack  of  initial  mixing  may  lead  to  more  likelihood  of  concentration  gradients  in  the 
short  run  and  in  the  long  run  significant  drift  can  be  expected  anyway.  Does  the 
DOE  have  any  documentation  or  references  to  prove  their  allegation  that  the  use  of 
air  boat 8  is  in  any  way  superior  in  this  regard?  None  is  cited  in  the  draft  EIS  (page 
7). 

The  discussion  on  pages  16  and  17  regarding  alternatives  to  the  use  of  herbicides  in 
the  event  that  a  control  program  is  appropriate  is  also  devoid  of  hard  information 
or  documentation.  It  appears  to  consist  of  biased  and/or  misleading  unsubstantiated 
opinion.  The  level  of  ignorance  thus  demonstrated  is  appalling.  It  is  highly  evi¬ 
dent  that  the  DOE  representative  to  the  Municipality  of  Metropolitan  (Metro)  aquatic 
plant  study  technical  committee  has  not  been  present  at  most  of  the  meetings,  since 
the  DOE  appears  to  be  totally  uninformed  on  the  tonic.  I  will  discuss  briefly  the 
mechanical  harvesting,  habitat  manipulation,  and  no  action  alternatives.  Although 
the  potential  for  biological  control  remains  high  (and  to  some  degree  may  be  a  part 
of  the  no  action  alternative),  lack  of  research  support  on  fundamental  aspects  of 
aquatic  plant  dynamics  and  possible  biological  control  techniques  specific  to  this 
area  makes  a  meaningful  comment  on  this  topic  difficult. 

The  draft  EIS  dismisses  the  mechanical  harvesting  alternative  due  to  "difficulty  of 
disposing  of  the  vegetable  matter,  cost..,,  avoiding  spread  of  plants",  it6  "non- 
selective"  nature,  and  the  alleged  slowness  (implying  that  this  alternative  is  in¬ 
feasible  for  large-scale  programs).  No  documentation  or  facts  to  back  up  those 
allegations  is  given  (page  16).  In  fact,  they  appear  to  be  either  immaterial  to  the 
issue,  have  a  high  probability  of  solution,  or  are  simply  incorrect.  Disposing  of 
harvested  material  must  be  planned  for;  however,  does  not  appear  to  be  a  real  problem 
since  there  are  available  means.  The  material  can  be  and  has  been  used  as  a  soil 
conditioner.  Proper  publicity  as  to  the  availability  of  the  material  has  resulted  in 
farmers  and  citizens  transporting  all  the  cut  material  away  from  the  site  of  deposit 
in  harvesting  programs  in  other  areas  (Langford,  R.  Lecture  presented  at  University 
of  Washington  lake  management  seminar,  ENVS-520,  1979).  Composting  is  also  possible 
and  has  been  successfully  done  by  groups  in  the  Seattle  area.  Likewise,  biomass 
conversion  is  reported  to  be  feasible  and  to  have  been  done  by  groups  in  the  Seattle 
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area  to  produce  methane  for  energy  (Personal  communication  with  representatives  of 
Greenpeace,  1979)*  Available  information  on  cost  indicates  mechanical  harvesting  to 
be  far  superior  to  the  use  of  herbicides,  with  2,U-D  and  dipotassium  endothall  as  the 
least  costly  herbicides  available  for  aquatic  application.  Reported  costs  in  the 
literature  for  mechanical  harvesting  in  the  past  have  been  quite  low,  ranging  from 
$50  to  $ll»0  USA/ha  (approximately  $20  to  $57/acre)  (Dunst,  R.C.,  et  al.  Survey  of 
lake  rehabilitation  techniques  and  experiences.  Technical  Bulletin  No.  75,  Wisconsin 
Department  of  Natural  Resources,  Madison,  p.  21,  197 *0.  The  Aquamarine  Corporation, 
a  manufacturer  of  mechanical  harvesters  in  Wisconsin,  estimates  that  (Letter  of  lU 
November  1978  from  T.A.  Rathkamp  of  Aquamarine,  Waukesha,  Wisconsin  to  me,  3  pp.); 

"Harvesting  can  be  done  on  a  cost  effective  basis  from  approximately  $60  - 
150  per  acre." 

Aqua  Science  Consulting  of  Victoria,  B.C.  estimates  the  costs  for  mechanical  harvesting 
at  this  time  in  this  area  to  be  in  the  range  of  $100  to  $200  per  acre  (Langford,  1979 
as  referenced  on  page  17  of  these  comments).  The  sanitary  district  in  Walworth  County, 
Wisconsin  mechanically  harvests  130  acres  on  Lake  Beulah  during  the  period  from  1  June 
to  1  September  each  year.  "The  area  is  harvested  twice  per  season  for  a  total  of  260 
acres  of  harvest  with  Aqua-Trio  equipment  purchased  in  1971.  Actual  operating  expenses 
in  fiscal  year  1976  were  $18,17!*. 22  for  amortization  of  machinery  (final  payment)  and 
operating  expenses  and  salaries  of  two  personnel.  That  works  out  to  a  cost  of  approxi¬ 
mately  $70  per  acre  for  the  two  harvests  or  $ll*0  per  acre  for  the  actual  areal  -extent 
of  the  area  harvested  in  the  lake  (i.e.,  treated).  According  to  Mr.  Bergenthal  of 
the  sanitary  district  (Weed  harvesting  saves  a  lake,  reprinted  from  the  July  1973  issue 
of  The  American  City  and  Byrnes,  J.W.j  G.L.  Dorn}  and  C.  Bergenthal.  Sanitary  district 
report,  fiscal  197o.  1*  pp. ) ; 

"After  much  experience  with  herbicides,  we  concluded  that  ooisonin?  weeds  really 
only  put  them  on  the  bottom  where  they  consumed  oxygen  while  rotting.  The  accelerated 
generation  of  muck  and  weed  regrowth  was  a  dead  end  effort  destined  only  to  end  in 
bog  removal  and  dredging.  We  chose  to  prevent  this  expense." 

TTie  Water  Resources  Branch  of  the  Ontario  Ministry  of  the  Environment  conducts  an 
annual  harvesting  program  on  880  acres  of  Chemung  and  Buckhorn  Lakes  in  Ontario, 

Canada.  Expenses  reported  for  this  program  in  1978  were  $133,980  (Canadifji)  or 
$152,25  Canadian/acre  (Letter  of  I.  Wile  of  the  Water  Resources  Branch  of  13  March 
1979  to  J.  Lewis,  S0EC,  Penticton,  B.C. ).  Since  the  Canadian  dollar  is  worth  less 
than  the  United  States  dollar,  the  actual  expense  would  be  somewhat  less.  Furthermore, 
this  program  is  obviously  one  which  covers  a  large  acreage  compared  to  the  proposed 
Lake  Washington  herbicide  application  and  effectively  refutes  the  unsubstantiated  con* 
tention  that  mechanical  harvesting  is  too  slow  to  cover  large  areas.  The  draft  EIS 
also  fails  to  provide  cost  figures  for  herbicide  applications.  At  the  10  April  1979 
public  hearing,  Mr.  Jim  Ely  of  A-l  Spray  Services,  Inc.  refused  to  be  pinned  down  to 
a  guaranteed  estimate  on  the  excuse  that  he  has  not  yet  negotiated  a  firm  contract 
with  the  sponsors  of  this  proposed  action,  whoever  they  are.  However,  in  response 
to  questions  he  did  indicate  that  a  ballpark  figure  for  either  2,1*-D  or  endothall 
in  this  case  was  $300  per  acre.  Obviously,  these  figures  indicate  that  herbicides 
are  much  more  expensive  per  acre  for  this  proposed  action  than  mechanical  haiyesting 
would  be  likely  to  be.  All  mechanical  harvesting  estimates  presented  above  were  leas 
than  $200  per  acre.  The  ballpark  figure  would  appear  to  be  that  herbicide  use  for 
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this  proposed  action  would  be  on  the  order  of  at  least  50  percent  more  expensive 
than  mechanical  harvesting.  For  an  area  the  size  of  175  acres  the  figures  would  be: 

Herbicide  Application  ( estimated  maximum  of  $300/acre)  -  $52,500 

Mechanical  Harvesting  (estimated  maximum  of  $200/acre)  -  $35.000 

Excessive  cost  of  herbicide  use  -  $17,500 

Habitat  maniuplation  via  the  use  of  a  synthetic  material  known  as  "Aquascreen"  has 
shown  great  promise  in  Metro's  aquatic  plant  study.  According  to  Dr.  Perkins  of  the 
University  of  Washington  (Personal  communication,  1979): 

"Preliminary  results  of  the  Aquascreen  application  were  considerd  highly 
successful  in  controlling  milfoil  growths." 

Like  mechanical  harvesters,  it  appears  that  Aquascreen  may  have  a  long  service  time 
(on  the  order  of  10  to  15  years)  ao  that  amortization  of  high  initial  costs  for  the 
material  (estimated  at  approximately  $6,000  per  acre)  over  the  period  of  use  makes 
it  appear  that  this  alternative  ist>  cost  competitive  with  other  alternatives  and  may 
be  particularly  useful  for  limited  acreage  sites  in  congested  areas  such  as  around 
boat  moorages.  Used  in  combination  with  mechanical  harvesting,  these  alternatives 
would  apparently  readily  satisfy  all  known  needs.  The  draft  EIS  ignores  that  com¬ 
bination  alternative. 

The  no  action  alternative  is  interesting  to  contemplate  in  terms  of  the  dynamics  of 
aquatic  plant  growth.  Although  little  is  known  regarding  this  topic,  there  is  some 
knowledge  regarding  Eurasian  watermilfoil  in  general  and  aquatic  plants  in  tie  Seattle 
area.'  Sufficient  information  is  known  to  indicate  that  the  limited  information  pre¬ 
sented  in  the  draft  EIS  is  incorrect  and/or  misleading  and  therefore  is  a  disservice 
to  the  public  by  repeating  misinformation  and  unsubstantiated  allegations.  In  the 
draft  EIS  the  no  action  alternative  is  discussed  on  page  17.  Although  it  is  acknow-- 
lodged  that  Eurasian  watermilfoil  has  "in  many  areas"  grown  rapidly  and  spread  and 
then  suffered  dieback  to  achieve  seme  degree  of  balance  the  draft  EIS  estimates  that 
this  might  take  "from  13  to  20  years"  to  occur.  The  available  information  would  in¬ 
dicate  a  much  shorter  time  frame,  on  the  order  of  the  6  to  10  year  period  which  was 
seen  in  the  Chesapeake  Bay  situation  referred  to  on  page  17.  For  example: 

1.  Carpenter,  S.R.  (1979).  Changes  in  macrophyte  community  structure  and  bio¬ 
mass  in  Lake  Wingra,  1969-1978.  Conference  on  The  Efficacy  of  Intensive  Plant  Har¬ 
vesting  in  Lake  Management,  Madison,  Wisconsin,  pp.  57-90  of  pre-conference  draft, 

"The  recent  course  of  change  in  the  macrophyte  communities  of  Lake  Wingra 
has  been  dominated  by  the  dynamics  of  one  exotic  species*  After  a  decade  of  abundance, 
Eurasian  water  milfoil  seems  to  have  undergone  a  sustained  decline  in  the  Madison 
lakes.  A  pattern  of  explosive  growth' followed  by  declining  abundance  may  describe 
most  milfoil  invasions...  by  1966  Eurasian  water  milfoil  was  a  prominent  member  of 
the  Madison  lakes'  flora...  Eurasion  water  milfoil  formed  dense  beds  throughout  the 
shallow  areas  of  the  Madison  lakes  for  about  10  years,  from  the  mid-  1960'b  tq  the  mid- 
1970' s.  Then,  around  1971*-1975,  the  biomass  of  the  milfoil  stands  inexplicably  began 
to  decline," 

2.  Wile,  I,;  G.  Hitchinj  and  G.  Beggs.  (1979)*  Impact  of  mechanical  harvesting 
on  Chemung  Lake.  Same  conference  as  above,  pre-conference  draft,  17  pp. 
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Prom  the  start  of  the  study  in  1971  (Eurasian  vaterrailfoil  had  been  present 
for  several  years  by  that  time)  "Eurasian  vaterrailfoil,  Myrionhyllua  apicatum  L, 
biomass  increased  gradually  until  1978  and  subsequently  declined  rapidly.^* 

Additional  relevant  infornation  specific  to  the  Seattle  area  is  contained  in  the 
1978  Metro  publication  Distribution  and  Community  Composition  of  Macrophytes  in 
Selected  Waters  of  King  County,  by  Coodpaature,  J.M.,  j.I.  Davis,  and  R.I.  Matsuda,  f 
133  pp.  According  to  that  document  there  have  been  fluctuations  of  plants  in  area 
lakes  .due  to  both  natural  factors  and  control  efforts  by  people*  For  the  lakes 
or  bodies  of  vater  surveyed  the  results  were  as  follows: 

1,  Plant  communities  increased  in  ten  of  the  vaters  (including  part  of  Lake 
Washington; 

] 

2*  Plant  communities  decreased  in  fifteen  of  the  vaters  (including  Union  Bay)  1 

of  vhlch  four  are  thought  to  be  the  result  of  herbicide  use*  and  | 

4 

3.  Plant  communities  remained  pretty  much  unchanged  in  Seven  bodies  of  vater  ; 

(including  parts  of  Lake  Washington,  double  counted  herein), 

| 

With  specific  regard  to  Eurasian  vatemilfoil,  reportedly  only  present  in  eleven  of  1 

the  thirty-one  bodies  of  vater  surveyed  (pre-selection  of  these  bodieB  of  vater  vas  ] 

biased  by  attempting  to  select  bodies  of  water  thought  to  contain  Eurasian  vaterrailfoil) :| 

1,  Eurasian  vatemilfoil  increased  in  six  of  the  waters  (including  parts  of  Lake  j 

Washington);  and  j 

•j 

2.  Eurasian  vatemilfoil  decreased  in  five  of  the  vaters  (including  Union  Bay).  j 

With  specific  regard  to  vaters  included  vithin  the  scope  of  the  draft  EIR,  no  informa¬ 
tion  was  provided  regarding  the  vest  side  of  Mercer  Island;  however,  for  the  other  • 
sites: 


1.  Union  Bay  -  decrease  both  from  apparent  illegal  use  of  herbicides  and  unknown 
factors  (possibly  natural); 

2.  Fairveather  Bay  -  Possible  decrease;  J 

3.  Cosy  Cove  -  Possible  increase;  and  r  For  Potamogeton  sp.  and  Watermilfoil 

U.  Yarrow  Bay  -  No  change.  J 

It  can  be  concluded  from  the  above  infornation,  as  veil  as  the  previous  year's  work 
which  reported  similar  findings  that  Eurasian  vaterrailfoil  is  not  rapidly  expanding, 
but  is  in  fact  both  decreasing  and  increasing  in  a  manner  not  unlike  other  aquatic 
plants  in  the  area  and,  on  balance,  may  be  slightly  declining.  Neither  does  the 
habitat  situation  and  geography  of  this  area  make  spread  of  Eurasian  vatemilfoil  by  ] 
plant  fragments  a  question  of  serious  concern.  Eurasian  vaterallfoil  is  already  widely 
distributed  and  natural  fragmentation  has  essentially  already  impacted  all  naturally 
connected  vaters  from  Lake  Sammamish  to  Puget  Sound.  Therefore,  mechanical  harvesting 
will  not  have  any  negative  effects  with  regard  to  the  spread  of  Eurasian  watermilfoil, 
as  alleged  by  some,  and  in  fact  la  more  likely  to  decrease  grow  back  and  thereby  decrease^ 
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th«  extent  of  plant  growth  (an  example  of  the  reference*  which  support  this  contention 
would  he  Carpenter ,  1979  as  referenced  on  page  19  of  these  consents)* 

On  page  18  of  the  draft  EIS  there  is  mention  of  on-going  studies  under  the  direction 
of  Metro  and  the  COB.  In  both  cases ,  decision  making  material  and  information  from 
these  studies  will  not  be  completed  and  released  to  the  public  in  final  fora  until 
late  in  1979.  Both  of  these  studies  are  far  superior  to  any  investigations  which 
have  been  conducted  by  the  DOE  or  whoever  the  sponsors  of  this  proposed  action  are 
as  indicated  by  the  very  poor  quality  of  the  draft  EIS.  In  fact*  DOE  is  partially 
financing  the  Metro  study  and  the  proposed  action  would  adversely  impact  that  study 
by  interfering  with  work  in  the  research  area  that  is  presently  planned.  It  is  highly 
Inappropriate  to  even  be  considering  such  premature  action  as  is  proposed  in  the  draft 
EIS  prior  to  th*  completion  of  the  Metro  and  COE  work  and  the  availability  of  that 
inforaation  for  informed  and  rational  decision  making  with  full  public  participation. 

The  final  statement  on  page  18  of  the  draft  EIS  indicates  that  at  le>\at  a  partial 
Justification  for  the  proposed  herbicide  application  is  to  reduce  the  possibility  of 
"unauthorized  herbicide  applications"  as  occurred  in  Union  Bay  last  year,  apparently. 
Such  Justification  amounts  to  little  more  than  opening  up  the  public  treasury  (in  the 
form  of  the  value  of  the  aquatic  environment  and  public  health)  to  persons  unkn„.». 
who  have  so  little  'regard  for  the  environment  and  public  health  and  the  law  that 
they  might  otherwise  rob  the  bank.  It  makes  far  better  sense  to  ensure  that  actions 
are  taken  to  enforce  the  applicable  lavs  rather  than  waiving  them.  The  Washington 
Department  of  Agriculture  has  taken  steps  in  the  right  direction  by  proposing  to 
classify  all  aquatic  herbicides  as  restricted  use -pesticides. 

Sections  VII  and  VIII  on  page  19  of  the  draft  EIS  need  revision  to  Improve  them  so 
that  they  reflect  the  information  presented  herein. 

In  summaxy,  our  analysis  of  the  draft  EIS  indicates  the  following: 

1.  The  draft  EIS  does  not  comply  with  the  requirements  of  the  SEPA: 

2.  It  appears  that  the  DOE  has  performed  a  highly  biased  analysis  and  selected 
outcomes  prior  to  preparation  of  the  draft  EIS; 

3.  The  draft  EIS  is  totally  inadequate  as  a  decision  making  document  since 
relevant  information  is  not  presented  and  it  consists  largely  of  a  collection  of 
unsubstantiated  opinion  which  is  counter  to  the  available  facts;  and 

li.  The  alternatives  are  not  fairly  presented  in  an  understandable  and  compari- 
tive  manner  which  would  allow  the  reviewer  to  understand  the  full  range  of  options. 
Substantial  information  on  some  of  the  alternatives  is  totally  missing  and  in  other 
cases  is  presented  in  so  misleading  a  manner  as  to  be  essentially  false. 

Due  to  the  inadequacy  of  the  process  to  date,  we  recommend  that  the  proposed  action 
either  be  completely  rejected  at  this  time  or  that  the  draft  EIS  be  re-written  as  a 
draft  EIS  and  be  again  distributed  to  the  public  for  comment  as  a  draft  only  with 
wider  distribution  and  adequate  review  time  and  a  public  hearing  on  the  Seatt’le  side 
of  Lake  Washington,  as  previously  requested.  We  hereby  request  full  and  complete 
copies  of  all  comments  received  on  this  draft  EIS  submitted  by  the  following  agencies: 


1.  EPA; 

2.  COE; 
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3.  Metro; 

U,  City  of  Seattle; 

5*  City  of  Mercer  Island} 

6.  City  of  Madina; 

7.  City  of  Kirkland; 

8.  King  County; 

9.  Washington  Department  of  Fisheries  (DOF);  and 

10.  Washington  Department  of  Game  (DOG). 

We  note  that  the  DOF  is  alreacly  on  record  as  being  opposed  to  such  herbicide  applica¬ 
tions  in  Union  Bay  as  proposed  here ,  due  to  possible  adverse  effects  on  salmon  migra¬ 
tions.  Salmon  vould  be  expected  to  be  present  in  Lake  Washington  in  June,  the  time 
of  the  proposed  action. (Letter  of  G.  Sandison  of  29  July  1977  to  J.  Spencer  of  the 
DOG  applies  and,  of  course,  vas  not  mentioned  in  the  draft  EIS  even  though  it  is  highly 
relevant,  as  follovup  correspondence  vould  also  be). 

A  final  comment  is  necessary  vith  regard  to  the  failure  of  the  DOE  to  have  specified 
any  environmental  monitoring  conditions  in  the  draft  EIS.  Without  information  on 
existing  conditions,  the  DOE  vould  propose  to  allov  the  use  of  toxic  substances  in 
Lake  Washington  vithout  any  monitoring  program.  That  is  typical  of  the  lack  of  good 
planning,  lack  of  environmental  sensitivity,  and  lack  of  regard  for  its  responsibilities 
to  the  public  that  the  DOE  has  demonstrated  vith  this  draft  EIS  to  date. 

We  vl 11  look  forvard  to  receiving  notification  from  you  of  your  intentions  in  this 
matter  and  your  response  in  detail  to  our  comments  (including  any  future  drafts  of 
impact  statements  on  this  topic).  Thank  you  for  your  consideration  and  timely  re¬ 
sponse  , 

Sincerely  yours, 


G.M.  Zemansky 


DEPARTMENT  OF  HOUSING  AND  URBAN  DEVELOPMENT 
REGIONAL  OFFICE 

ARCADE  PLAZA  BUILDING,  1321  SECOND  AVENUE 
SEATTLE,  WASHINGTON  SE101 

August  15,  1979 


REGION  X 

Office  of  Community  Planning 
§  Development 


IN  REP 

IOC 


TOl 


Maxey  B.  Carpenter,  Jr. 

Lt.  Colonel,  Corps  of  Engineers 
Acting  District  Engineer 
Department  of  the  Army 
P.0.  Box  C-3755 
Seattle,  Washington  98124 

Dear  Lt.  Colonel  Carpenter: 

Re:  Draft  Environmental  Impact  Statement 
Aquatic  Plant  Management  Program 
State  of  Washington 

We  have  reviewed  the  impact  statement  submitted  with  your 
July  16,  1979  letter. 

Your  proposed  action  is  to  implement  control  measures 
for  certain  waters  in  the  State  of  Washington  that  are 
infested  with  Eurasian  watermilfoil . 

We  concur  with  the  need  for  control  measures,  however, 
the  method  to  be  employed  is  not  within  our  expertise. 
Thus,  we  have  no  constructive  comments  to  offer. 


Thank  you  for  the  opportunity 
/Sincerely,  / 

Robert  C.  ScalW 
Director 

Regional  Office  of  CPD 

cc:  Richard  Moore/HUD-SAO 
Ed  Moger/HUD-SAO 
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AREA  OFFICES 

Portland,  Ort|on  •  Saattla,  Washington  •  Anchor aga,  Alaska  •  Boisa,  Idaho 

Insuring  Offtca 
Spokans,  Washington 


iSPENMALT 

CORPORATION 


O.  BOX  19  9?,  TACOMA,  WASHINGTON  98401  (808)  6  9  ?  -  9  1  0  1 

August  20,  1979 


Department  of  the  Amy 
Seattle  District  Corps  of  Engineers 
P.  0.  Box  C-3755 
Seattle,  WA  98124 

Attention:  Lt.  Col.  M.  B.  Carpenter,  Jr. 

Gentlemen: 

Thank  you  for  the  copy  of  the  draft  Environmental  Impact  statement 
entitled  "Aquatic  Plant  Management  Program  -  State  of  Wa*L.,jngton," 
and  the  chances  to  review  lt.  Following  are  our  comments  which  will 
be  restricted  to  endothall: 

Page  1.  Paragraph  2 

"The  primary  control  methods  would  be  chemical  harvesting  and  2,4-D 
application." 

Endothall  is  mentioned  under  "other  treatments."  This 
is  very  surprising  since,  in  the  past  in  other  areas  of 
the  U.S.  as  well  as  in  the  Northwest,  endothall  was 
considered  the  preferred  material  for  the  control  of 
milfoil  based  on  its  activity,  amount  of  toxicology 
information,  fate  in  the  environment ,  etc.  as  well  as 
enocomics. 

Page  13.  Section  1.04.5.2 

It  is  incorrect  that  endothall  "does  not  affect  plant  roots." 
Endothall  is  not  translocated  to  plant  roots  but  indirectly 
roots  are  affected  and  there  is  no  evidence  that  regrowth 
of  a  plant  treated  with  endothall  will  occu1*  sooner  than 
those  treated  with  2,4-D. 

".  .  .  .  would  kill  many  native  species  .  .  ." 

No  chemical  is  selective  to  milfoil  only.  Among  12  plant 
species  mentioned  on  page  40  under  Section  2.02.7.1 
occuring  in  Lake  Washington,  endothall  will  control 
only  four  species. 

".  .  .  .  would  kill  many  terrestrial  species  .  .  ." 

At  concentrations  of  approximately  2  pptp  of  endothall 
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at  the  time  of  treatment  (which  would  decrease  to  a 
fraction  of  a  ppm  within  a  day  or  two)  endothall  will 
not  affect  terrestrial  plants. 

Put  ,13, »  Si&Uaa.  JLsflul  tough  SuHaa  jCbuu.  ik  Jtoaah  30) 

Endothall  is  mentioned  as  possible  treatment  in  only 
three  areas.  The  same  pertains  to  proposed  treatments 
in  other  areas. 

Pui.A.7.».  ^utlanJLaS&il 

After  the  five-day  hearing,  the  State  Pollution  Control 
Hearing  Board  affirmed  previous  DOE  decision  to  allow 
the  use  of  Aquathol®  "K"  Aquatic  Herbicide  in  Lake 
Washington. 

Putt  $3»  fiutiaa  isflis&aa 

It  is  true  that  weeds  mentioned  herewith  may  be  killed 
by  the  use  of  endothall.  However,  only  a  few  of  these 
occur  in  Lake  Washington.  Besides  thatm  there  are 
others  which  will  not  be  affected  (Elodea,  Char a, 

Juncas,  Nuphar ,  Nymphaea,  Typha,  Nitella) . 

Present  Aquathol  K  label  restrictions  do  state  that 
treated  water  cannot  be  used  for  irrigation  within 
seven  days  of  treatment.  However,  this  restriction 
was  based  on  insufficient  amount  of  data  in  support 
of  registration  of  AQUA1H0L  "K"  number  of  years  ago. 

Based  on  data  collected  since  that  time  a  label,  now 
pending  in  Washington,  D.  C.  waiting  for  their 
registration,  does  not  have  any  restrictions  regarding 
use  of treated  water  on  crops,  for  domestic  purposes, 
for  drinking,  etc.  The  reason  we  are  mentioning  this 
is  that,  hopefully,  by  the  time  of  additional  treat¬ 
ments  a  new  label  will  be  issued. 

g&gft  ??■»,  k&A 

See  previously  made  comments. 

Paae  60.  Section  4.15 

In  accordance  with  our  comments  under  Section  4.04.5.2, 
Proposed  label  will  not  bear  any  restrictions  regarding 
fishing  and  swimming, 

P flgft  gftS.tiSA 

Based  on  many  years  of  experience  with  endothall  as 
well  as  other  chemicals,  if  properly  used  kill  of 
fish  will  not  result;  especially,  since  total  body 
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of  water  is  not  treated. 

gafte,  7Q.  Sfis.tA.QR  Jj&Xxl 

Chemical  control  of  aquatic  weeds  endothall  does  not 
have  any  long-lasting  impact  on  water  quality  due  to 
persistence  of  chemical  since  it  lasts  only  for  a 
couple  of  days  in  insignificant  amounts.  Also,  it 
will  not  Impact  the  long-term  productivity  of  the  water 
body  since  chemical  residues  do  not  accumulate  in 
the  sediment. 

gftgS  A"7 

LC50S  referred  to  endothall  acid  which  is  not  correct. 

Toxicity  information  pertains  to  potassium  or  sodium 
salts  of  endothall. 

gsra.ffirg 

Pimentai,  D.,  1971 

This  report  is  a  poorly  done  EPA  summary,  is  not 
complete,  and  it  can  be  misleading. 

In  general,  we  believe  that  the  Corps  of  Engineers  do  not  give  enough 
consideration  to  use  of  endothall.  It  is  equally  effective  as  2,4-D 
for  the  control  of  milfoil  and,  at  the  same  time,  considerable  more 
favorable  information  is  available  pertaining  to  toxicity,  expecially 
long- tern}  as  well  as  impact  on  the  environment.  This  was  very 
evident  during  above  mentioned  hearings  by  the  State  Pollution 
Control  Board  Hearing.  The  same  pertains  to  toxicity  to  fish  and 
wildlife. 


Very  truly  yours, 

^  l\AA* 


Obren  Keckemet,  Director 
Research  &  Development 
Agchem  Division 


OK:  me 
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Auguat  20,  1979 

Robert  M.  Raw ion 
Environmental  Resources  Section 
Seattle  District,  Corps  of  Engineers 
P.0.  Box  C-3755 
Seattle,  WA  98124 

Dear  Mr.  Raws on  : 

Thank  you  for  providing  me  with  the  Corps*  definition  of  navigable  waters  in 
response  to  my  letter  of  July  27,  1979  and  for  informing  me  of  the  extension  of 
the  public  comment  period  for  the  Aquatic  Plant  Management  DEIS. 

When  the  Design  Memorandum  becomes  available  for  public  review  (hopefully  prior 
to  September  14,  1979)  1  would  greatly  appreciate  recieving  a  copy  since  a  complete 
and  proper  review-  of  the  DEIS  is  not  possible  without  it. 

Sincerely, 

Michael  McFhail 

4905  Woodland  Pk  Ave  N  #3 

Seattle,  WA  90103 


CITY  OF  BELLEVUE  •  656  120lhAve.  N.E.,  Post  Office  Box  1768*  Bellevue,  Washington  .qnnnq 

Office  of  Environmental  Coordinator 


Maxby  0.  Carpenter,  Jr. 

Lt.  Colonel,  Corps  of  Engineers 
Acting  District  Supervisor 
Seattle,  WA  93124 

Dear  Col.  Carpenter, 

The  City  of  Bellevue's  Office  of  Environmental  Coordination  has  reviewed 
the  DEIS  for  the  aquatic  plant  management  program.  Our  comments  are  as 
follows: 

The  DEIS  fails  to  address  the  disagreement  over  whether  or  not  a  milfoil  control 
program  should  be  pursued.  The  appendix  of  the  DEIS  contains  a  letter  from 
Charles  Chambers  of  the  Fish  and  Wildlife  Service  which  states  (on  p.  B-18)  that, 
"There  is  a  wide  difference  of  professional  opinion  on  the  need  to  control  mil¬ 
foil."  Since  the  time  of  Mr.  Chamber's  letter,  the  Corps  Waterways  Experiment 
Station  has  further  progressed  with,  if  not  completed,  its  projections  of 
potential  milfoil  infestation  areas  (see  p.  11).  Of  necessity,  this  study  re¬ 
lied  on  certain  assumptions.  Are  the  conclusions  of  this  study  and  of  the 
DEIS's  analysis  of  no-action  impacts  widely  accepted?  Specifically,  how  con¬ 
tested  is  the  conclusion  that  without  a  control  program  milfoil  would  spread 
to  a  maximum  within  probably  5  years  (see  p.  68)?  Any  doubts  as  to  the  neces¬ 
sity  and  desirability  of  milfoil  control  should  be  discussed  in  the  EIS. 

The  DEIS  outlines  the  proposed  treatment  areas  for  1980.  Since  none  of  the 
possible  control  methods  would  completely  eradicate  milfoil  and  some  of  the 
proposed  methods  (e.g.  mechanical  harvesting)  do  not  even  kill  milfoil,  is  it 
anticipated  that  the  areas  treated  in  1980  would  need  to  be  treated  indefinitely 
over  subseo,uent  years?  Does  the  aquatic  plant  management  program  have  a  specific 
time  frame?  If  mechanical  harvesting  or  chemical  control  occurs  for  one  year 
only,  for  how  long  would  the  different  treatments  be  effective;  how  much  would 
the  milfoil  population  of  the  year  following  treatment  be  reduced  from  the 
pre-treatment  level?  The  EIS  should  discuss  these  questions  as  part  of  the 
general  project  description. 

The  impacts  of  chemical  control  (particularly  of  2,4-D  control)  need  to  be 
further  explored.  To  date,  is  there  any  data  on  the  effects  of  2,4-D  on  the 
juvenile  stages  of  fish  and  other  wildlife?  (Juveniles  may  be  much  more  sus¬ 
ceptible  than  adults.)  What  age  distribution  of  test  animals  was  used  to 
generate  the  data  in  Tables  1  and  2  (appendix  A)? 

Tables  1  and  2  provide  data  on  acute  toxicity  only.  What  evidence  is  there  of 
toxicity  which  is  less  than  acute?  If  the  control  program  is  to  be  administered 
over  a  number  of  years  (which  it  must  in  order  to  insure  continued  control), 
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then  it  becomes  particularly  critical  to  know  the  long-term  impacts  of  low  level 
herbicide  levels.  The  DEIS  states  {on  p.  A-2)  that  "The  long-term  impacts  of 
low  concentrations  of  2,4-D  in  aquatic  systems  is  not  known.  Our  literature 
review  and  review  of  ongoing  programs  has  not  indicated  that  there  would  be 
serious  problems".  What  has  the  literature  review  uncovered?  What  problems 
were  uncovered  that  were  not  deemed  "serious".  Has  the  review  uncovered  ac¬ 
tual  evidence  that  no  potential  problems  exist  or  is  the  absence  of  documented 
problems  an  indication  of  scanty  data? 

Another  area  of  concern  is  the  possible  effects  of  2,4-D  on  human  health.  The 
DEIS  notes  that  "Much  of  the  opposition  to  the  use  of  2,4-D  is  based  on  the 
belief  that  it  can  cause  cancer  and  birth  defects"  (p.A-2).  The  DEIS  states 
further  that  "Many  scientific  studies  have  been  done  but  the  results  so  far  have 
been  inconclusive.  The  U.  S.  Environmental  Protection  Agency  ...  has  stated 
that  the  continued  use  of  2,4-D  is  not  imminently  hazardous  to  the  environment." 
In  light  of  the  controversy  over  human  health  impacts,  the  DEIS  should  not  dis¬ 
miss  so  readily  the  health  issue.  What  evidence  exists  which  demonstrates  the 
safety  or  potential  health  hazard  of  2,4-D?  Does  2,4-D  accumulate  in  the  human 
body?  (Further,  does  2,4-D  break  down  into  a  more  toxic  form  before  it  breaks 
down  into  non-toxic  ones?) 

Thank  you  for  the  opportunity  to  comment  on  the  draft  EIS. 

Bellevue's  Office  of  Environmental  Coordination  would  also  like  to  offer  the 
following  suggestion:  If  the  public  awareness  program  is  implemented,  the 
public  should  be  informed  of  the  hazards  of  unregulated  herbicide  use  as  well 
as  of  the  problems  of  milfoil  itself.  As  Charles  Chambers  points  out  (p.B-19), 

"  .  .  .  perhaps  the  greatest  threat,  to  fish  and  wildlife  from  milfoil  is  the 
uncontrolled  citizen  use  of  herbicides  ..." 


Sincerely, 

■*JdJUUS  "7 

Nancy  Tucker 
Environmental  Planner 
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DEPARTMENT  OF  HEALTH,  EDUCATION,  AND  WELFARE 
PUBLIC  HEALTH  SERVICE 
CENTER  FOR  DISEASE  CONTROL 
ATLANTA,  GEORGIA  10333 

August  27,  1979 


Lieutenant  Colonel  Maxey  B.  Carpenter,  Jr. 

U.S.  Army  Engineer  District,  Seattle 

P.0.  Box  C-3755 

Seattle,  Washington  98124 

Dear  Colonel  Carpenter: 

We  have  reviewed  the  Draft  Environmental  Impact  Statement  (E1S)  for  the 
Aquatic  Plant  Management  Program,  State  of  Washington.  We  are  responding 
on  behalf  of  the  Public  Health  Service  and  are  offering  the  following 
comments  for  your  use  in  preparing  the  final  environmental  Impact  statement. 

We  understand  that  the  proposed  program  will  manage  the  introduced  aquatic 
plant,  Eurasian  watermilfoil,  in  portions  of  Lakes  Washington,  Sammamish, 
and  Union  and  in  the  Okanogan  River  and  Osoyoos  Lake.  We  have  some  con¬ 
cerns  about  the  use  of  chemical  controls  and  their  effect  on  nontarget 
organisms . 

Chemical  Controls 


While  some  information  was  submitted  on  the  potential  effects  of  2,4-D, 
we  believe  additional  information  is  required  on  the  environmental  and 
possible  health  effects  of  the  other  control  chemicals.  Bioassays  on 
acute  and  chronic  effects  of  each  of  the  control  chemicals  should  be 
performed  on  various  life  stages  of  local  nontarget  organisms,  particular¬ 
ly  organisms  consumed  by  humans.  Monitoring  during  the  actual  management 
program  to  determine  possible  adverse  effects  may  be  appropriate. 

A  more  complete  explanation  should  be  given  as  to  why  endothall,  diquat, 
aud  casoron  have  to  be  used  in  the  King  County  Log  Boom  Park  area  and  the 
Juanita  Beach  County  Park  area  of  Lake  Washington,  and  the  Washington 
State  Park  area  of  Lake  Sammamish.  If  complete  vegetative  removal  is 
required  for  the  Immediate  park  area  where  high  use  areas  and/or  swimming 
beaches  exist,  we  believe  that  the  "primary  control  methods"  of  mechanical 
harvesting  and  2,4-D  application  should  suffice.  Where  necessary,  they 
could  be  supplemented  with  bottom  shading,  hand  removal,  diver-operated 
dredge,  and  gravel  or  sand  blankets — which  may  be  required  anyway. 

Water  Quality 

It  has  been  our  experience  that  aquatic  vegetation  can  both  improve  and 
degrade  water  quality.  Water  quality  can  be  improved  from  the  uptake  of 
nutrients  by  aquatic  vegetation.  According  to  the  EIS,  the  project  lakes 
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are  affected  by:  sewage  overflows,  municipal  sanitary  wastes,  other 
point  discharges,  land  management  practices,  and  septic  tank  leachate 
from  extensive  shore  property  development.  It  appears  that  the  high 
nutrient  concentrations  from  these  pollution  sources  are  partly  responsible 
for  supporting  the  "lush  populations  of  aquatic  vegetation,"  including 
milfoil.  The  water  quality  benefits — such  as  providing  a  nutrient  sink — 
of  these  aquatic  plant  populations  should  be  noted.  In  addition,  the 
benefits  of  milfoil  and  other  aquatic  plants  in  preventing  shore  erosion 
by  providing  a  wave  buffer  should  be  addressed. 

The  decomposition  of  large  populations  of  milfoil  or  any  aquatic  vege¬ 
tation  may  also  degrade  water  quality.  The  EIS  indicates  that  milfoil 
adversely  affects  dissolved  oxygen  concentrations,  reduces  benthic 
invertebrates  and  possibly  causes  fish  kills.  Have  any  fish  kills  ever 
been  reported  that  were  caused  by  milfoil,  its  nighttime  respiration,  or 
its  natural  decomposition?  According  to  the  EIS,  the  Fish  and  Wildlife 
Service  has  not  been  able  to  document  any  adverse  effects  of  milfoil  on 
either  fish  or  wildlife.  Instead,  there  is  more  concern  with  the  threat 
that  the  control  chemicals  may  have  upon  fish  and  wildlife.  Casoron 
treatments — though  probably  uncontrolled--have  already  resulted  in  one 
reported  fish  kill  in  Lake  Washington. 

The  effects  that  power  boats  have  had  in  fragmenting  and  spreading  milfoil 
should  also  be  discussed. 

Water  Supply 

A  description  should  be  made  of  local  water  supplies  and  the  distance  of 
any  intake  structures  to  the  proposed  management  areas.  Possible  effects 
upon  intake  quality  and  any  groundwater  recharge  areas  in  the  project 
lakes  should  be  carefully  addressed. 

Disposal 

The  EIS  fails  to  discuss  how  the  harvested  milfoil  will  be  disposed. 
Considering  its  "high  percentage  of  crude  protein,"  local  farmers  may  be 
willing  to  use  it  for  supplemental  feed  as  long  as  it  is  chemically 
untreated  and  readily  accessible  before  being  allowed  to  decompose. 

Vectors 


We  believe  the  EIS  should  discuss  the  extent  to  which  milfoil  infestation 
has  increased  mosquito  populations  in  the  project  areas.  Furthermore, 
the  significance  of  the  problems  associated  with  mosquito  breeding  in  the 
lush  stands  of  aquatic  vegetation  should  be  addressed.  Considering  the 
percentage  of  the  infested  lake  areas  to  be  treated,  any  benefit  from 
the  reduction  of  potential  mosquito  breeding  areas  should  be  placed  into 
proper  perspective. 
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Thank  you  for  the  opportunity  to  review  this  Draft  EIS.  We  would  appre¬ 
ciate  receiving  a  copy  of  the  final  statement  when  it  becomes  available. 


Sincerely  yours, 


Frank  S.  Lisella,  Ph.D. 

Chief,  Environmental  Affairs  Group 
Environmental  Health  Services  Division 
Bureau  of  State  Services 


AQUATIC  -  INDUSTRIAL  •  RESIDENTIAL 


UATIC  CONTROL 


VEGETATION  MANAGEMENT  SPECIALIST 


August  28,  2979 


Mr,  Bob  Rawson,  Biologist 
U.S.  Army  Corps  of  Engineers 
Seattle,  HA  98104 


Dear  Mr.  Raws on i 

Re i  Draft  Enviromental  Impact  Statement  for  the  Aquatic  Plant 
Management  Program  in  Washington  state. 

The  basic  concept  of  the  draft  EIS  is  good.  That  is  control  of  the 
milfoil.  However,  the  areas  outlined  in  the  draft  EIS  are  only 
those  of  a  high  use  nature.  Failure  to  make  substantial,  control 
efforts  in  other  areas -l.e.  all  of  Union  Bay,  Lake  Sammamish  (including 
the  outlet  river  to  Lake  Washington),  Lake  Forest  Park -Kenm ore , 

Juanita  Bay,  Yarrow  Bay,  Co*y  Cove,  Mercer  Island, etc.-  will  result 
in  continued  fragmentation  of  the  milfoil  and  the  subsiquent  spreading 
of  the  plant. 

Another  area  which  did  not  receive  much  attention  was  that  of 
lake  quality  monitoring.  Should  herbicides  be  used  in  Lake 
Washirvgton,  a  substantial  monitoring  program  should  be  implemented. 
ThieJ woutJ  or  could  be  used  when  designing  lake  management  programs 
in  future . 


Sincerely, 

/yflamep  H.  Carsner 
/yAqua  ’  Biologist 
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STATE  OF  OFFICE  OF  ARCHAEOLOGY  AND  HISTORIC  PRESERVATION 

WASHINGTON  111  Wwt  Tw«ntyFin»  Avenut,  CXympta,  W/whinalnn  9850*  206/751-4011 

Dixy  Lm  Ray 

Governor 

August  28,  1979 

Maxey  B.  Carpenter,  Jr. 

Lt. Colonel  Corps  of  Engineers 

Acting  District  Engineer  In  reply  refer  to:  62-F-C0E-S-12 

P.0.  Box  C-3755 

Seattle,  UA  98124  Re:  Aquatic  Plant  Management  Program 


Dear  Applicant: 

We  have  reviewed  your  draft  environmental  Impact  statement  and 
find  there  are  no  historic/archaeological  properties  on  the  St  •» 
or  National  Register  of  Historic  Places,  or  the  Washington  St«„e 
Inventory  of  Historic  Places,  that  will  be  impacted  by  the  project. 

In  the  event  that  activities  are  proposed  which  may  affect  known  or 
unknown  archaeological  resources  please  notify  the  Office  of 
Archaeology  and  Historic  Preservation  In  Olympia. 

Sincerely, 

JEANNE  M.  WELCH,  Deputy  State 
Historic  Preservation  Officer 


Sheila  A.  Stump,  Archaeologist 
Ire 
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Chart**  Royer.  M«yor 
August  29,  1979 


Mr.  Robert  Rawson 

Department  of  the  Army 

Seattle  District  Corps  of  Engineers 

P.0.  Box  C-3755 

Seattle,  Washington  98124 

Dear  Mr.  Rawson: 


I  appreciate  the  opportunity  you  have  given  the  City  of  Seattle  to  extend 
comments  on  the  Driift  Environmental  Impact  Statement  for  the  Aquatic  Plant 
Management  Program. 


The  Department  of  Community  Development  has  the  general  responsibility  for 
coordinating  these  comments  for  the  City  of  Seattle.  I  am  enclosing  a 
copy  of  the  response  developed  by  the  Department. 


Charles  Royer 

Ik,  <//. 

CR/dhp 


Enclosure 


Your 

Seattle 

Community  Development 

Dirtl  Qtothtut,  Dliector 
Churls*  Hoy*r,  Mayor 

August  29,  1979 


The  Honorable  Charles  Royer 
Mayor 

City  of  Seattle 
Dear  Mayor  Royer: 

The  Department  of  Community  Development  has  completed  its  review  of  the  Draft 
Environmental  Impact  Statement  prepared  by  the  Corps  of  Engineers  for  the 
Aquatic  Plant  Management  Program.  The  comments  presented  below  reflect  the 
concerns  of  the  Office  of  Intergovernmental  Relations,  the  Parks  and  Recreation 
Department,  and  the  Water  Department,  as  well  as  our  own. 

General  Comments 

The  Corps  of  Engineers  proposes  that  it  pay  70%  of  the  control  program.  The 
methods  for  control  are  stated  to  be  determined  in  cooperation  with  local 
governments.  The  City  agrees  with  the  proposal  of  the  Federal  agency  to 
cover  70%  of  the  costs  of  whatever  combination  of  measures  the  local  govern¬ 
ment  selects.  We  are  concerned  that  given  the  tenor  of  the  Draft  EIS  that 
the  Corps  will  only  cover  the  costs  for  a  chemical  control  program.  Such  an 
action  would  force  local  governments  in  the  direction  of  chemical  application 
even  though  other  methods  may  be  more  desirable  for  both  ecologic  and  economic 
reasons. 

This  summer  the  Department  of  Parks  and  Recreation  has  installed  polyvinyl¬ 
chloride-control  coatsd  fiberglass  screens  to  inhibit  milfoil  growth  at  four 
public  beaches,  two  of  these  beaches  being  Madrona  Park  and  Seward  Park  on 
Lake  Washington.  The  Department  has  also  purchased  screening  material  for 
installation  at  Mt.  Baker  next  summer.  The  Department  of  Parks  and  Recrea¬ 
tion  also  desires  to  eventually  purchase  material  for  Madison  and  Pritchard 
Island  beaches  as  well  as  for  the  Leschi  and  Lakewood  Moorages.  The  installed 
screens  would  be  removed  and  stored  at  the  end  of  the  swimming  season  and 
would  be  re-installed  every  summer  thereafter.  Therefore,  the  City's  actions 
have  already  begun  control  activities  at  two  of  the  three  Lake  Washington 
beaches  proposed  for  treatment  by  the  Corps.  Pritchard  Island  remains  an 
area  proposed  for  control  by  both  agencies.  If  the  Corps  were  to  assume  re¬ 
sponsibility  for  Pritchard  and  were  willing  to  substitute  two  other  locations 
for  those  already  treated,  then  the  City  and  the  Corps  could  cooperatively 
treat  all  of  the  areas  targeted  without  either  having  to  bear  the  full  costs 

An  equal  employment  op^ort^^ily  *  ath* 'native  at  lion  employei 
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of  control.  This  assumes  that  the  Corps  would  agree  to  use  a  method  of  control 
acceptable  to  the  City  of  Seattle. 

The  Water  Department  has  the  responsibility  for  supplying  the  Seattle  Metro¬ 
politan  area  with  drinking  water.  Water  supply  sources  are  located  in  the 
Cedar  River  and  South  Fork  Tolt  River  Watersheds.  There  are  areas  within  the 
Cedar  River  Watershed  and  the  reservoir  system  (Lake  Youngs)  that  are  suscep¬ 
tible  to  infestation  by  milfoil.  Fragments  transported  by  water  fowl  would 
be  the  most  likely  method  of  infestation.  A  heavy  vegetation  growth,  charac¬ 
teristic  of  milfoil,  would  markedly  increase  the  eutrophication  process 
occuring  in  the  lakes  and  could  add  taste  and  odor  problems  to  the  water 
supply.  The  decomposing  plants  increase  the  concentration  of  dissolved 
organic  substances  which  can  react  with  chlorine  during  water  treatment  to 
form  minute  amounts  of  substances  which  might  be  carcinogenic.  For  these 
reasons  we  would  wish  to  avoid  milfoil  infestation  into  the  watershed  if  at 
all  possible.  Protection  of  the  watershed  areas  may  be  considered  as  areas 
for  treatment  in  lieu  of  the  sites  already  being  controlled  by  the  Parks  and 
Recreation  Department. 

We  suggest  that  the  Corps  of  Engineers  consider  adding  a  patrol  in  the  Lake 
Washington  system  to  pick  up  the  large  masses  of  free  floating  milfoil  which 
clutter  the  docks  and  moorages.  We  believe  that  such  a  patrol,  with  an  ade¬ 
quate  pick-up  vessel,  should  help  reduce  the  rate  of  infestation. 

We  are  concerned  that  the  Corps  will  finalise  this  EIS  before  the  results  of 
the  METRO  sponsored  Union  Bay  research  project  are  completed.  The  METRO  pro¬ 
ject  could  provide  some  relevant  data  for  choosing  the  best  combination  of 
control  methods.  It  will  also  add  some  current  cost-benefit  data.  We  thereby 
urge  that  the  Final  EIS  should  incorporate  the  results  of  the  METRO  study. 

In  order  to  identify  any  restrictions  or  constraints  which  must  be  followed  in 
the  implementation  of  the  control  methods,  the  Final  EIS  should  thoroughly 
discuss  and  define  what  "proper  application"  procedures  entail.  This  is  par¬ 
ticularly  necessary  for  the  chemical  treatment  alternative. 

Page  B-10  of  the  apendices  mentions  the  use  of  copper  sulfate  but  the  Draft 
EIS  does  not  include  it  in  the  chemical  control  methods.  The  Final  EIS  should 
explain  why  copper  sulfate  was  not  included  in  the  methods  for  chemical  control. 


Specific  Comments 

Section  1.04  should  be  limited  to  a  description  of  each  of  the  methods  and 
an  objective  assessment  of  its  effectiveness  and  limitations  in  controlling 
milfoil.  This  section,  as  presently  written,  seems  to  assume  that  herbicides 
are  the  best  control  method  and  makes  general  statements  concerning  costs  of 
the  oth^r  alternatives.  We  believe  that  if  these  comparisons  are  to  be  made 
in  the  EIS,  then  they  should  be  made  in  quantitative  terms  with  the  best  cur¬ 
rent  data. 
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Section  1.04.6  The  paragraph  concerning  Bottom  Shading  states  that  screens 
are  justified  only  for  high  use  areas.  Since  the  scope  of  the  proposed  con¬ 
trol  program  is  limited  to  high  use  areas  the  fact  that  shading  would  elimi¬ 
nate  all  growth  rather  than  just  milfoil  should  not  be  a  drawback  to  its  use 
in  the  control  program  as  stated  in  this  section. 

Section  1.05  The  discussion  contained  in  this  section  mentions  that  local 
jurisdictions  must  submit  their  proposed  areas  for  treatment  to  the  State 
Department  of  Ecology  for  inclusion  in  the  total  state  proposal.  We  suggest 
that  the  Corps  of  Engineers  explain  how  the  areas  proposed  for  control  listed 
in  the  Draft  CIS  were  selected  for  the  proposal  prior  to  (lie  submittal  of 
areas  for  the  treatment  by  local  agencies.  Such  a  discussion  should  explain 
any  agreements  made  by  local  agencies  prior  to  the  issuance  of  the  Draft  EIS. 

Section  1.05.4  We  suggest  that  the  cost/bcnefit  analysis  discussion  be 
expanded  substantially  to  allow  an  evaluation  of  the  various  alternative 
methods  of  control.  The  estimate  of  benefits  seems  to  be  based  upon  what  a 
few  property  owners  are  willing  to  pay  for  the  "most  likely  least  cost  alter¬ 
native,"  namely  herbicide  application.  Since  that  method  was  the  most  readily 
available  and  convenient  as  well  as  the  cheapest,  the  fact  that,  without 
chemicals  being  allowed,  property  owners  may  have  been  willing  to  pay  more  for 
different  approaches  to  milfoil  control  seems  to  have  been  overlooked.  Though 
the  difference  cannot  be  easily  quantified,  it  should  be  acknowledged  qualita¬ 
tively  in  the  Final  EIS. 

Any  comparison  of  costs  between  alternative  control  methods  should  be  done  on 
an  annualized  basis.  For  example,  if  chemical  treatment  is  necessary  each 
year  and  bottom  shading  is  effective  for  several  years,  or  a  portion  of  its 
costs  counts  toward  more  than  one  year,  then  this  must  be  taken  into  account 
in  the  cost  comparisons.  Further,  because  2,4-D  is  reported  to  also  kill 
roots,  a  study  should  be  initiated  to  determine  if  such  treatment  extends  the 
control  period  and  eliminates  the  necessity  of  annual  or  semi-annual  harvesting 
A  determination  of  this  type  could  alter  the  cost-benefit  analysis  if  calcu¬ 
lated  on  an  annual  basis. 

* 

The  present  assessment  of  costs,  given  as  $144,000  for  a  combination  of  the 
proposed  methods,  seems  to  indicate  nothing  other  than  direct  costs  for  appli¬ 
cation  of  the  proposed  methods.  The  analysis  should  recognize  that  indirect 
costs  may  be  involved  with  usage  of  a  particular  control  method.  For  example, 
the  use  of  herbicides  and  harvesting  may  result  in  lowered  dissolved  oxygen 
levels  which  may  kill  some  of  the  fish  population.  Any  chemical  hazards  to  the 
fish  population  must  involve  some  cost  to  the  public.  Although  we  recognize 
that  these  costs  are  difficult  to  quantify,  we  feel  that  they  should  be  at 
least  qualitatively  assessed  and  discussed  in  the  Final  EIS. 

We  suggest  that  the  Final  EIS  include  a  cost  breakdown  for  each  method  or  combi 
nation  of  methods  so  that  a  better  evaluation  cf  comparative  costs  and  benefits 
may  be  made.  The  analysis  should  be  arranged  in  *i\  manner  where  several  control 
methods  can  be  evaluated  and  it  should  contain  the  basic  elements  essential  to 
explain  the  cost/benefit  ratio. 
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Section  1.07.2  mentions  that  granular  herbicides  would  be  used  in  areas  where 
drift  would  be  a  problem.  Though  the  granular  form  of  herbicide  would  dissolve 
slowly  and  release  its  chemicals  at  a  slower  rate,  there  may  still  be  problems 
with  the  dissolved  herbicides'  susceptibility  to  drift.  This  problem  should 
be  discussed  in  the  Final  E1S. 

Section  3.04  mentions  that  the  proposal  is  in  compliance  with  local  land  use 
policies.  The  Final  EIS  should  substantiate  this  statement  with  regard  to 
agreements  with  local  agencies  concerning  their  land  use  policies.  It  would 
seem  difficult  to  determine  any  compliance  with  some  land  use  policies  when 
the  areas  and  methods  for  treatment  have  not  yet  been  finalized. 

Section  4.03.5  states  that  high  concentrations  of  herbicides  would  not  remain 
in  the  water  for  very  long  periods  of  time.  An  explanation  of  what  comprises 
a  low  or  high  concentration  and  information  regarding  how  long  low  concentra¬ 
tions  of  herbicides  would  remain  in  the  water  column  should  be  contained  in 
the  Final  EIS. 

Section  4.06.5  discusses  Chemical  Control.  The  discussion  contained  in  this 
section  leaves  many  questions  which  we  feel  should  be  answered  in  the  Final 
EIS.  These  questions  include:  What  amounts  of  chemicals  will  be  applied  per 
acre?  What  will  the  resultant  concentrations  of  chemicals  be  in  the  receiving 
waters?  Will  these  concentrations  vary  with  time  and  how  do  these  variations 
compare  with  the  acute  toxicity  levels  listed  in  Appendix  A?  What  time  of  the 
year  would  the  chemicals  be  applied  and  which  species  of  fish  are  apt  to  be 
present? 

Section  4.08.3  mentions  that  Endothall,  Casoron  and  Diaquat  have  not  been  indi¬ 
cated  to  be  injurious  to  public  health  at  the  concentrations  used  for  plant 
control.  Noting  the  discussion  in  section  4.08.2  which  states,  "The  results 
of  these  studies  have  in  some  cases  been  contradictory  and  by  no  means  are 
conclusive,"  -we  feel  that  claim  should  be  substantiated.  Further,  the  Final 
EIS  should  discuss  whether  any  studies  have  been  made  concerning  the  long  term, 
cumulative  effects  of  exposure  to  low  dosages  of  herbicides.  It  would  seem 
appropriate  to  state  what  the  possible  cumulative  effects  of  long  term  low  • 
dosages  will  be  since  the  proposal  involves  annual  treatment  of  control  areas. 
In  addition,  some  mention  should  be  made  regarding  long  term  effects  on  the 
food  chain  since  section  4.09  states  that  there  would  be  no  effect  upon  any 
endangered  species  in  the  treatment  areas. 

We  note  that  Appendix  A  contains  no  information  regarding  the  &pute  toxicity 
level  to  salmonids.  Since  salmonids  may  be  the  most  valuable  and  sensitive 
species  affected,  this  lack  of  information  should  be  corrected  in  the  Final 
EIS.  If  the  levels  are  unknown,  then  the  risks  associated  with  herbicide  appli 
cation  should  be  listed  as  a  possible  cost  of  chemical  usage.  Appendix  A  also 
discusses  Biological  Accumulation.  The  discussion  as  presented  in  the  Draft 
EIS  seems  of  little  value  since  it  mentions  that  "some"  organisms  accumulate 
2,4-5,  and  "some"  organisms  rapidly  cleanse  themselves  of  chemicals  when  intro¬ 
duced  to  clean  water.  We  suggest  that  the  Final  EIS  discuss  this  subject 
further  and  more  specifically  point  out  the  effects  on  biological  accumulation. 


Finally/  we  note  that  Fisheries  Agencies  have  expressed  their  reservations 
concerning  the  use  of  chemicals  in  relationship  to  the  impact  on  the  fishery 
population.  For  example,  the  State  Department  of  Fisheries  indicated  that 
"they  cannot  support  use  of  2,4-D  to  treat  milfoil  when  salmon  are  present... 
until  we  have  seen  data  on  the  affects  cf  the  specific  chemical  proposed  for 
use  on  different  types  of  salmon,  i.e.,  both  fry  and  f inger lings. "  (Reference 
letter,  page  B-15) .  The  Department  of  Fisheries  also  noted  that  any  applica¬ 
tions  of  2,4-D  should  only  be  done  in  August  when  salmonid  populations  are 
lowest.  The  Department  of  the  Interior  recommended  that  "bioassays  should  be 
conducted  on  various  life  stages  of  non-target  organisms"  if  chemical  methods 
are  used.  The  Draft  EIS  makes  no  mention  of  time  restrictions  for  chemical 
application,  nor  does  it  mention  bioassays.  We  suggest  that  the  Final  EIS 
discuss  both  of  these  issues  in  some  detail. 


We  appreciate  the  opportunity  to  review  this  document.  If  you  have  any  ques¬ 
tions  regarding  our  comments  please  do  not  hesitate  to  contact  Larry  Schmeiser, 
Director  of  this  Department's  Environmental  Management  Division. 


Darel  E.  Grothaus 
Director 


DG/DH/sp 

ccs  Office  of  Intergovernmental  Relations 
Parks  and  Recreation  Department 
Water  Department 
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ENVIRONMENTAL  PROTECTION  AGENCY 
REGION  X 

1200  SIXTH  AVENUE 
SEATTLE,  WASHINGTON  98101 


REPLY  TO 
ATTN  OPi 


M/S  443 


AUG  301979 


Maxey  B.  Carpenter,  Jr. 

Acting  District  Engineer 

Seattle  District,  Corps  of  Engineers 

P.  0.  Box  C-3755 

Seattle,  Washington  98124 

Dear  Lt.  Colonel  Carpenter: 

The  Environmental  Protection  Agency  has  completed  its  review  of  your 
draft  environmental  impact  statement  for  the  Washington  State  Aquatic 
Plant  Management  Program.  In  general,  our  comments  are  intended  to 
help  you  make  the  EIS  more  complete  and  understandable  to  the  public, 
and  we  have  therefore  requested  inclusion  of  certain  additional 
information  in  the  filial  EIS.  The  chemicals  proposed  for  use  as  a 
preferred  control  strategy,  including  2,4-D  and  endothall,  are  presently 
registered  by  EPA  for  the  intended  aquatic  uses.  We  nevertheless  urge 
caution  in  using  these  chemicals,  including  strict  adherence  to  label 
restrictions,  and  any  other  appropriate  measures  to  ensure  that  adverse 
effects  on  fish  and  wildlife  resources,  water  quality,  and  public 
health  are  avoided.  Such  measures  include  avoiding  treatment  of 
sensitive  habitat  areas  at  sensitive  times,  and  actively  notifying 
the  affected  public  of  chemical  treatment  operations.  EPA  also  supports 
continued  consideration  of  nonchemical  measures  as  the  most  acceptable 
long-term  strategy  for  control  of  watermilfoil.  Our  specific  comments 
follow. 

1.  We  suggest  the  final  EIS  contain  more  detail  about  program  administra¬ 
tion,  to  allow  the  reader  a  greater  understanding  of  how  areas  will  be 
selected  for  treatment.  The  information  on  page  15  could  be  expanded 
to  indicate  who  determines  whether  an  area  meets  the  listed  criteria, 
how  areas  are  prioritized  for  treatment,  and  whether  the  State  can 
assume  funding  for  high  priority  areas  not  funded  locally.  We  believe 
a  truly  comprehensive  statewide  program  requires  the  State  to  take  a 
strong  management  role  rather  than  simply  responding  to  local  requests. 
This  is  especially  important  for  the  prevention  program. 
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2.  We  suggest  the  third  criterion  on  page  15,  dealing  with  environ¬ 
mental  Impact,  be  made  more  specific.  Environmentally  sensitive 
locations,  as  Identified  for  example  by  the  State  Departments  of 
Fish  or  Game,  should  probably  not  be  treated.  We  also  suggest 
adding  a  criterion  that  treatment  In  the  proposed  area  Is  expected 
to  be  effective. 

3.  The  final  EIS  should  contain.  In  the  text,  more  specific  Informa¬ 
tion  on  environmentally  sensitive  locations  and  times,  compared  with 
proposed  treatment  areas  and  times  and  chemical  concentrations. 
Information  should  be  provided  on  when  and  where  sensitive  life 
stages  of  Important  fish  species  occur.  Maps  would  be  most  useful. 

As  It  Is,  the  Information  on  potential  aquatic  Impacts  Is  mostly 
general  and  abstract.  Providing  more  site  specific  Information 
would  also  Indicate  more  accurately  the  need  for  mitigation  measures. 

4.  The  final  EIS  should  more  explicitly  discuss  whatever  Is  known 
about  long-term  treatment  needs  for  the  various  control  alternatives, 
and  the  resulting  long-term  Impacts,  Including  economic  effects. 

What  can  be  said  about  degree  of  reinfestation  of  milfoil  under  the 
various  types  of  treatment?  How  often  will  chemical  and  mechanical 
treatment  be  needed?  Comparison  should  be  made  with  the  long-term 
effects  of  no  control  program. 

5.  We  are  especially  concerned  that  the  various  screening  techniques 
have  been  prematurely  discarded,  mainly  due  to  short-term  economic 
considerations.  Over  the  long-term,  a  single  screening  application 
may  compare  more  favorably  with  chemical  treatment  which  must  be 
frequently  repeated. 

6.  The  apparent  disproportionate  benefits  attributed  to  Lake  Sammamish 
State  Park  on  page  29  should  be  better  explained.  Are  benefits  based 
primarily  on  quantity  of  visitor  use,  and  Is  use  at  Lake  Sammamish  that 
much  higher  than  other  areas?  Use  figures  would  be  helpful. 

7.  The  final  EIS  should  contain  an  explanation  of  what  monitoring 
will  take  place  with  the  chemical  control  program,  and  who  has  the 
responsibility  for  such  monitoring.  Site-specific  follow-up  Information 
on  drift,  persistence  In  water  and  sediments,  and  impacts  on  aquatic 
organisms  may  be  useful  In  certain  cases. 

8.  The  statement  on  page  6  (1.03.4)  concerning  adverse  Impacts  of 
watermllfoll  on  waterfowl  Is  not  consistent  with  Information  on 

page  B-19  from  the  U.S.  Fish  and  Wildlife  Service  referring  to  British 
Columbia  studies. 
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9.  On  page  11  (1.03.6),  more  specific  Information  on  potential  spread 
of  milfoil  would  be  helpful. 

10.  Reference  should  be  made  on  page  31  (1.07.2)  of  the  requirement 
that  chemical  application  follow  label  restrictions,  under  the  Federal 
Insecticide,  Fungicide,  and  Rodentlclde  Act  (FIFRA).  Also  the 
reference  on  page  46  (3.02)  to  the  Federal  Pesticide  Act  of  1978  should 
more  correctly  be  the  1978  amendments  to  FIFRA. 

11.  The  final  EIS  should  contain  up-to-date  Information  on  both  the 
Metro  study  and  the  State  Department  of  Ecology  1979  control  program, 
and  Indicate  how  any  new  Information  will  be  Incorporated  Into  the 
Corps  of  Engineers'  program. 

12.  More  specific  Information  on  the  persistence  of  the  proposed 
chemicals  should  be  Included  In  the  text  at  page  51  (4.03.5).  This 
material  Is  In  the  Appendix  and  should  be  summarized  In  the  text. 

13.  The  reference  on  page  65  (6.01.4)  to  Sllvex  should  point  out  that 
aquatic  use  of  Sllvex  has  been  prohibited  by  EPA. 

The  Environmental  Protection  Agency  has  rated  this  draft  statement  LO-2 
(LO  -  Lack  of  Objections;  2  -  Insufficient  Information).  This  rating 
will  be  published  In  the  Federal  Register  In  accordance  with  our  responsl 
blllty  to  Inform  the  public  of  our  views  on  proposed  Federal  actions 
under  Section  309  of  the  Clean  Air  Act,  as  amended. 


Thank  you  for  the  opportunity  to  review  this  environmental  statement. 

If  you  have  questions  or  would  like  to  discuss  these  comments,  please 
feel  free  to  contact  me  or  Craig  Partridge  of  my  staff  at  (206)  442-1285 
or  (FTS)  399-1285. 


Sincerely, 


'Alexandra  B.  Smith,  Chlefft* — 
Environmental  Evaluation  Branch 
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DEPARTMENT  OF  ECOLOGY 

Olympia,  Washington  98504  20^753  2800 

Mall  Stop  PV-11 


Lt.  Col.  Maxey  B.  Carpenter,  Jr. 

U.  S.  Army  Corps  of  Engineers 
Seattle  District 
P.  0.  Box  C-3755 
Seattle,  Washington  98124 

Dear  Colonel  Carpenter: 

We  have  reviewed  your  Aquatic  Plant  Management  Program  Draft  Environmental 
Impact  Statement  and  offer  the  following  comments  for  your  consideration. 

The  document  is  generally  well  written,  well  organized,  and  very  readable. 

There  are  a  couple  of  areas  that,  If  expanded  or  explained  In  greater 
detail,  would  be  helpful  to  both  the  state,  as  the  "umbrella"  sponsor,  and 
local  governments  In  ascertaining  the  fiscal  and  manpower  impact  of  the 
Aquatic  Plant  Management  program.  For  example,  on  page  31,  there  Is  a 
general  description  of  the  "Prevention  Program,"  but  there  Is  no  Indica¬ 
tion  as  to  the  extent  of  state  or  local  Involvement  expected  by  the  Corps 
in  "Aerial  Surveillance  and  Regulatory  Inspections."  What  is  meant  by 
"Regulatory  Inspections"  and  who  (state,  local,  or  USCE)  is  expected  to 
perform  them?  A  description  of  the  procedures  involved  in  developing  a 
cost-sharing  aquatic  plant  management  program  with  the  Corps,  along  with  a 
PERT  diagram  of  all  significant  activities  and  the  responsible  agency, 
would  be  especially  helpful. 

Page  29  contains  a  table  of  the  proposed  treatment  areas  and  the  Identified 
benefits  expressed  In  dollars.  The  benefits  of  treatment  in  all  of  Lake 
Washington  total  $182, ICO;  for  Lake  Sammamish  the  total  benefits  are  listed 
at  $747,500.  It  would  seem  that  there  should  be  some  explanation  as  to  why 
the  recreational  benefits  of  treatment  in  Lake  Sammamish  are  four  times 
greater  than  all  of  Lake  Washington. 

The  first  two  species  of  aquatic  plants  mentioned  under  2.02.7.1  on  page  40 
should  be  capitalized  since  they  recognize  the  name  of  tne  person  who  origin 
ally  keyed  the  plant  (i.e.,  Potomoqeton  Berchtoldii  and  P.  Richardsonii) . 

On  page  68,  under  "No  Action,"  statements  such  as  "Obstruction  to  navigation 
and  recreational  use  would  progressively  increase..."  Use  of  terms  such  as 
"would  possibly"  may  be  more  appropriate  since  the  impact  of  no  action  is 
not  all  that  certain.  There  have  been  cases  where  milfoil  infestations  have 
actually  decreased  when  left  alone. 
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On  page  14,  under  paragraph  1.04.10,  It  states  that  "Each  barrier  Is  only 
80  to  90  percent  effective  In  stopping  milfoil  fragments..."  The  effective¬ 
ness  of  a  mechanical  barrier  has  never  really  been  determined;  therefore. 

It  would  be  more  technically  accurate  to  simply  say  that  "A  barrier  Is  not 
100  percent  effective  In  capturing  all  milfoil  fragments." 

The  control  alternatives  suggested  for  most  of  the  areas  proposed  for 
treatment  would  require  treatment  annually  and  throughout  the  season.  We 
would  suggest  a  discussion  be  Included  describing  the  number  of  treatments 
required  over  a  growing  season  and  the  Impact  of  long-term  repeated 
treatment. 

Thank  you  for  the  opportunity  to  comment. 


Sincerely, 


Dennis  L.  Lunoblad,  Supervisor 
Comprehensive  Management  Division 


STATE  OF 
WASHINGTON 

Dixy  Lm  Ray 
Gautmar 


August  31*  1979 


DEPARTMENT  OF  ECOLOGY 

Ofempt,  WMt*«onfaSO«  M/7SS-W0 

Hall  Stop  PV-11 


Lt.  Col.  Maxey  B.  Carpenter,  Or. 

U.  S.  Army  Corps  of  Engineers 
Seattle  District 
P.  0.  Box  C-3755 
Seattle,  Washington  98124 

Dear  Colonel  Carpenter: 

Thank  you  for  the  opportunity  to  comment  on  your  Aquatic  Plant  Management 
Program  Draft  Environmental  Impact  Statement.  As  you  requested,  we  have 
coordinated  the  review  of  this  report  with  other  state  agencies  and  have 
received  comments  from  the  Departments  of  Fisheries,  Game,  Natural  Resources, 
Transportation,  and  the  Parks  and  Recreation  Commission. 

Following  Is  a  summary  of  their  comments.  A  copy  of  each  agency's  response 
letter  Is  enclosed  for  additional  specific  Information. 

Department  of  Ecology 

The  document  Is  generally  well  written  and  organized.  It  would  be  helpful 
to  explain  In  more  detail  the  role  of  state  and  local  agencies  Involved  In 
the  management  program,  and  any  possible  procedures  Involved  In  developing 
a  cost-sharing  program. 

Department  of  Game 

Control  of  watermllfoil  should  be  directed  to  areas  of  heavy  boating  and 
swimming  use,  and  not  near  sensitive  sites.  Certain  non-selectlve  chemicals 
should  not  be  used,  and  although  2,4-D  appears  to  be  the  least  damaging 
herbicide.  It  should  not  be  used  In  spawning  or  rearing  sites  during 
critical  periods.  Milfoil  control  measures  would  require  hydraulics  project 
approval  from  the  Departments  of  Fisheries  and  Game. 

Department  of  Fisheries 

The  Department  of  Fisheries  must  be  reasonably  assured  that  chosen  control 
measures  do  not  Impact  foodflsh  resources.  The  department  responds  favor¬ 
ably  to  use  of  2,4-D  In  salmon  areas  If  the  application  Is  timed  between 
salmon  migrations.  The  department  recommends  a  water  sampling  program  be 
conducted  to  determine  the  concentration  of  2,4-D  throughout  the  water 
column.  High  use  salmon  areas  should  be  treated  only  after  the  results  of 
the  sampling  program  are  obtained. 
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Department  of  Natural  Resources 

The  final  EIS  should  address  the  possible  effects  of  chemical  control 
upon  phytoplankton  and  related  food  chains. 


Parks  and  Recreation  Commission 

Control  of  milfoil  In  recreation  areas  will  be  extremely  beneficial 
particularly  for  swimming,  boat  launching  and  water  skiing.  Heavy  Infesta¬ 
tions  of  watermllfoll  will  necessitate  closing  recreation  facilities. 


Department  of  Transportation 
No  comments  to  offer. 


Thank  you  for  the  opportunity  to  comment.  If  you  have  any  questions, 
please  contact  the  appropriate  state  agency  or  Ms.  Barbara  Ritchie  of  our 
Environmental  Review  Section  (753-6892). 

Sincerely, 

Fred  D.  Hahn,  Assistant  Director 
Office  of  External  Affairs 


FDH:dt 

Enclosures 

cc:  Barbara  Ritchie,  Department  of  Ecology 
William  Rees,  Department  of  Fisheries 
Bob  Zelgler,  Department  of  Game 
Tom  Mumford,  Department  of  Natural  Resources 
Dave  Heiser,  Parks  and  Recreation  Commission 


STATE  OF 
WASHINGTON 

Dixy  Lm  R*y 
Governor 


August  20,  1979 


DEPARTMENT  OF  FISHERIES 

US  Gitwrftl  AdmMttntlon  Buitdint,  Otympit,  Watfagton  MSM  MI/7M  MOO 


Mr.  Wilbur  Hallauer,  Director 
Department  of  Ecology 
St.  Martin's  College 
Lacey,  Washington  98504 

Attention  Barbara  Ritchie,  Environmental  Review  Section 
Dear  Mr.  Hallauer: 

The  Washington  Department  of  Fisheries  (WDF)  has  reviewed  the  Draft  Environmental 
Impact  Statement  (EIS)  for  the  Corps  of  Engineers  Aquatic  Plant  Management 
Program  for  the  State  of  Washington.  The  Department  of  Ecelogy  (DOE)  has  been 
designated  by  the -Governor  as  State  Clearinghouse  for  such  Corps  of  Engineers' 
proposals.  Therefore,  we  request  that  this  entire  letter  be  attached  to 
your  coordination  letter  as  part  of  the  state  response  to  the  federal  document. 

We  believe  that  our  past  and  present  comments,  actions,  and  recommendations  are 
constructive  and  should  receive  close  attention.  Many  of  our  present  comments 
are  verbatum  from  letters  on  the  SEPA  document  for  Lake  Washington. 

GENERAL  COMMENTS 

The  Department  of  Fisheries  recognizes  a  need  to  control  milfoil  in  certain 
areas  of  the  state,  tut  at  the  same  time  must  be  reasonably  assured  that 
chosen  control  measures  do  not  impact  foodfish  resources. 

Eurasian  milfoil  is  unsightly,  presents  a  potential  hazard  to  swimmers  and  may 
interfere  with  water  skiing.  Mechanical  harvesting,  covering  the  substrate 
with  screens,  and  herbicide  application  are  the  three  popular  control  measures. 
The  first  two  appear  promising  in  certain  situations  and  herbicide  use  (2,4-D) 
is  known  to  be  effective  for  milfoil  eradication.  However,  herbicides  are 
toxic  to  fish.  No  impacts  to  salmon  are  expected  from  the  physical  control 
methods,  if  properly  conducted. 

Since  the  problem  was  identified  in  about  1977,  the  Department  of  Fisheries 
has  responded  to  proposed  in-water  herbicide  use  in  the  following  manner, 
attempting  to  endorse  milfoi'  control,  but  at  the  same  time  protecting  our 
resources  (Duties  of  the  Department  RCW  75. 08. 012): 

1.  Respond  favorably  to  use  of  2,4-D  in  non-salmon  areas,  e.g.,  Banks 
Lake. 

2.  Respond  favorably  to  use  of  2,4-D  in  salmon  areas  if  the  application 
is  timed  between  salmon  migrations,  e.g.,  Lake  Osoyoos-Okanogan  River. 
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3.  Respond  negatively  If  2,4-D  Is  proposed  for  application  during 
major  salmon  migration  periods  adjacent  to  major  migration  routes, 
e.g..  Union  Bay  adjacent  to  the  ship  canal  and  the  mouth  of  Issaquah 
Creek  below  the  hatchery. 

However,  In  1978,  we  agreed  to  the  use  of  2,4-D  in  Union  Bay  If  the  proponent 
(METRO)  assured  us  through  bioassay  that  the  application  would  not  directly 
Impact  salmon.  We  understand  that,  after  about  a  year  of  planning,  the  bioassay 
was  eliminated  because  the  Interagency  Technical  Review  Committee  for  the 
Union  Bay  Milfoil  Demonstration  Study  concluded  the  available  funding  was  not 
adequate  to  thoroughly  evaluate  that  portion  of  the  overall  study.  Since 
METRO'S  on-going  studies  and  literature  review  on  milfoil  control  are  not  yet 
available,  the  department  has  reviewed  certain  literature  In  order  to  make 
recommendations  on  herbicide  use. 

SPECIFIC  COMMENTS  BY  PARAGRAPH  NUMBER 


1.04  Proposed  Methods  for  Control  and  Containment 

1.04.5  Chemical  Control .  We  ask  why  chemicals  other  than  2,4-D  BEE  are 
proposed  when  ( 1)  more  may  be  known  on  the  toxicity  of  this  chemical  than  of 
the  other  candidates;  (2)  2,4-D  BEE  kills  the  entire  plant  thus  reducing  future 
growth  while  the  other  chemicals  may  only  retard  growth  and;  (3)  2,4-D  is 
selective  to  the  target  species  thus  reducing  possible  problems  of  low-dissolved 
oxygen  which  could  be  more  severe  if  the  majority  of  the  vegetation  (several 
species)  began  to  decompose  following  treatment  with  the  broader  spectrum 
herbicides. 

1.04.6  Bottom  Shading.  The  projected  cost  of  fiberglass  screens  per  acre 
should  Be  included  to  help  decision  makers  select  alternatives  for  relatively 
small  areas  where  use  of  chemicals  would  be  risky  for  foodfish  at  certain  times 
of  the  year. 

1.05.1  Proposed  Control  Program,  Lake  Washington 

The  Corps  of  Engineers  is  to  be  commended  on  the  excellent  figures  in  the  text 
denoting  milfoil  infestation  and  proposed  treatment  areas.  We  note,  however, 
there  are  no  figures  for  Seward,  Madrona,  and  Pritchard  Parks.  For  your 
convenience  we  are  enclosing  charts  depicting  known  sockeye  salmon  beach  spawn¬ 
ing  areas  where  no  control  measures  should  be  undertaken  between  November  1  and 
June  15  of  the  following  year  to  protect  incubating  eggs  and  fry. 

1.05.1.1  Union  Bay 

We  concur  with  your  recommendations  for  mechanical  harvesting  anytime.  Until 
studies  determine  the  actual  concentrations-  of  2,4-D  BEE  in  the  water  column 
following  application,  this  chemical  should  only  be  used  during  the  first  two 
weeks  of  August,  and  chen  applied  at  absolute  minimum  levels  for  the  protection 
of  migrating  salmon. 
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1.05.1.2.  Lake  Forest  Park  -  Kenmore  Area 

Areas  close  to  the  mouth  of  the  Sammamish  River  should  receive  particular 
attention  as  to  choice  of  treatment  and  timing.  Downstream  migration  of  salmon 
should  be  complete  by  about  mid-July,  but  adults  begin  concentrating  In  the  area 
about  the  first  of  August.  High  summer  temperatures  In  the  Sammamish  River 
cose  a  migration  block  to  salmon,  annually  until  fall  rains  begin. 

1.05.2  Lake  Union 

Portage  Bay  In  the  ship  canal  Is  the  only  area  proposed  for  treatment  In  Lake 
Union.  Use  of  herbicides  could  be  very  hazardous  because  the  proposed  area 
is  probably  directly  in  the  fish  migration  route  rather  than  adjacent  to  the 
migration  route  like  in  Union  Bay.  Use  of  mechanical  harvesting  or  screens 
may  be  the  only  safe  technique  at  this  site.  The  Corps  of  Engineers  should  also 
contact  the  University  of  Washington's  fish  hatchery  for  location  of  the  water 
intake  structure(s) . 

1.05.3  Lake  Sammamish 

We  fall  to  understand  the  recommendation  for  use  of  chemicals  at  this  site 
prior  to  the  results  of  METRO'S  literature  review  and  Information  on  the 
concentration  of  2,4-D  BEE  throughout  the  water  column.  We  also  note  that 
identified  benefits  at  the  state  park  from  milfoil  control  is  the  major  benefit  as 
shown  on  the  table  on  page  29  ($747,500  or  80.4*  of  total  Lake  Washington  - 
Sammamish  Federal  Program).  Since  only  two  to  four  acres  are  involved,  we  would 
be  interested  in  learning  the  costs  for  control  by  shading  on  an  annual  basis. 

The  1977-1978  salmon  program  at  the  Issaquah  Creek  Hatchery  cost  the  state  about 
$120,000  to  produce  96,000  pounds  of  fish.  This  production  has  an  approximate 
value  to  the  various  fisheries  of  $1,440,000.  All  fish  released  from  the  hatchery 
must  pass  through  this  site  and  small  Chinook  would  probably  rear  in  the  vicinity 
for  some  time'. 

1.06.1  Osoyoos  Lake  and  1.06.2  Okanogan  River 

The  Department  of  Fisheries  has  no  concern  for  proposed  treatment  during  the 
months  of  July  and  August  and  have  issued  Hydraulic  Project  Approvals  jointly 
with  the  Department  of  Game  for  milfoil  barriers  at  the  outlet  of  the  lake. 

1*06.3  Other  Water  Bodies 

The  Department  will  review  other  proposals  on  a  case-by-case  basis. 

1.07  Mitigation 
1.07.2  Chemical  Control 


What  is  meant  by  the  application  of  minimum  levels  for  control?  We  would  also 
appreciate  learning  the  concentration  of  2,4-D  BEE  throughout  the  water  column 
over  time.  Why  are  chemicals  other  than  milfoil  effective  2,4-D  BEE  being 
proposed? 
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2.02  Seattle  Area 
202.3  Fish  and  Wild! ifo 

We  suggest  expanding  this  section  to  specify  timing  by  species  as  supplied 
throughout  this  letter. 

3.03  State  Laws 

Hydraulic  Project  Approvals  from  the  Department  of  Fisheries  and  Game  will  be 
required  for  installation  of  barriers  and  screens. 

4.06  Impacts  on  Fish 

4.06.5.1  2,4-D 

We  believe  this  section  is  incomplete  but  hopefully,  METRO'S  literature  will 
be  of  assistance.  Please  refer  to  our  section  on  our  recommendations  including 

selected  references.  Also,  we  do  not  agree  entirely  with  the  statement  *' - 

and  no  fish  kills,  due  to  the  toxicity  of  the  chemical,  would  be  expected  at 
the  concentrations  used  to  control  milfoil, w  The  concentrations  of  2,4-D  shown 
in  Table  3,  in  general,  exceed  our  reconiiiended  0.1  mg/1  maximum  level  for  the 
protection  of  salmon.  In  addition,  it  appears  the  application  rates  on  Table  3 
are  far  lower  than  the  100  lbs.  , per  surface  acre  currently  proposed  for  use 
by  commercial  applicators  in  Lake  Washington. 

4.06.5.2  Endothall ,  Casoron,  Diquat 

Same  comments  as  above  and  refer  to  Folmar,  1977. 

6.01.8  Sand  and  Gravel  Blanket 

We  suggest  reconsidering  this  alternative  in  certain  areas  because  no  impact 
to  salmon  should  occur  unless  located  on  a  spawning  beach. 

9.08  Fish  and  Wildlife  Coordination 

We  appreciate  having  our  letters  on  this  topic  dated  JuTy  29,  1977,  May  1,  1978 
and  July  6,  1978  included  in  Appendix  b.  Our  letter  to  the  Department  of 
Ecology  dated  April  24,  1979  should  also  be  included. 

RECOMMENDATIONS 

The  Department  of  Fisheries,  acutely  aware  of  the  milfoil  problem,  met  internally 
in  March,  1979  to  outline  a  program  which  would  evaluate  herbicide  application 
while  still  being  protective  to  salmon  in  or  adjacent  to  a  herbicide  treatment 
area.  The  following  three  steps  were  proposed: 

1.  Utilize  the  readily  available  literature  to  determine  a  reasonably 
safe  concentration  to  salmon  of  a  known,  milfoil  effective  herbicide 
(2,4-D  BEE)  in  the  water  column. 
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2.  Recomnend  a  spray  project  In  the  absence  of  large  numbers  of  salmon 
to  be  monitored  by  a  water  quality  agency  to  determine  the  actual 
concentrations  of  2,4-D  BEE  (mg/1)  throughout  the  water  column  following 
a  fixed  rate' of  herbicide  application  (lbs/acre). 

3.  Compare  the  results  of  the  spray  project  and  the  literature  review  to 
determine  if  2,4-D  BEE  could  be  safely  used  close  to  areas  of  heavy 
salmon  usage  such  as  adjacent  to  Union  Bay. 

Our  literature  review  concluded  that  the  concentrations  of  2,4-0  BEE,  following 
a  single  application  only,  should  not  exceed  0.1  mg/1  (as  measured  for  the 
ester  and  not  free  2,4-D  acid)  anywhere  in  the  water  column  where  significant 
numbers  of  salmon  may  be  present.  For  multiple  applications,  the  ester 
concentration  should  not  exceed  0.Q31  mg/T.  (Woodard,  D.F.  and  F.L.  Mayer,  Jr. 
1978) 

Therefore,  the  Washington  Department  of  Fisheries  recommends  the  following 
for  the  protection  of  resources  under  its  jurisdiction  only  (RCW  75.04.040): 

1.  Conduct  a  spray  application  of  2,4-D  somewhere  in  Lake  Washington,  except 
Laurelhurst  (Union  Bay),  or  the  mouth  of  the  Sammamish  River,  anytime 
after  June  15  when  the  sockeye  fry  have  emerged  from  spawning  gravels 

in  or  closely  adjacent  to  the  treatment  area.  The  rate  of  application 
(Ibs/acre)  should  be  setat  the  absolute  minimum  necessary  to  accomplish 
desired  milfoil  control. 

2.  Arrange  for  a  competent  water  sampling  program  similar  to  that  considered 
by  METRO  in  December  1977,  to  determine  the  concentration  of  2,4-D  BEE 
(Ester)  throughout  the  water  column  over  time,  in  and  outside  the 
tieatment  area  to  compare  with  the  reasonably  safe  levels  for  salmon 
described  above. 

3.  Treat  the  high  use  salmon  areas  only  after  the  results  from  above  are 
obtained  or  postpone  until  specified  by  Washington  Department  of 
Fisheries.  The  Department  of  Game  should  also  be  consulted  for  resources 
under  their  jurisdiction.  This  reconmendation  applies  only  to  herbicide 
use  and  salmon  resources. 
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Wc  suggest  including  the  following  publications  which  have  been  used  for 
our  review  and  recommendations.: 
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bibliography  of  toxicity  tb  aquatic  Organisms,-  Technical  Papers  of 
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Lorz,  >f.W.,  S.  Blen,  R.H.  Williams,  C.H.  Kunkel ,  L,A.  Norris,  and  B.R. 
Loper,  1979.  Effects  of  selected  herbicides  on  smol ting  of  coho 
'  salmon.  Environmental  Protection  Agency,  Corvallis  Environmental 
Res.  Lab.  (In  Press). 

Meehar.,  W.R. ,  L.R.  Norris,  and  H.S.  Sears.  1974.  Toxicity  of  various 
formulations  of  2,4-0  to  salmbnios  in  southeast  Alaska,  J.Fish. 

Res.  Board  f,an.  31:480-435. 
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Schults,  fr.P.  and  P.0.  Harman.  1974.  A  f*ev'iew  of  the  literature  on  the 
use  of  2,4-9  in  fisheries.  Bureau  of  Spoilt  Fisheries  and  Wildlife, 
Report  No.  RB-235-457.  Available  through  N.R. I. S. 

These  recommendations  apply  only  to  the  fisheries  resources  under  the  juris¬ 
diction  of  the  Department  of  Fisheries.  Thank  you  for  the  opportunity  to 
comment  and  we  hope  our  recommendations  will  be  of  value  to  all  concerned  with 
milfoil  control 

».  r  f 

Sincerely, 

Gordon  SandiSsrfn 
Director1  A 
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Maxey  B.  Carpenter,  Jr. 

Lt.  Colonel,  Corps  of  Engineers 

Acting  District  Engineer 

Seattle  District,  Corps  of  Engineers 

P.0.  Box  C-3755 

Seattle,  Washington  98124 

DRAFT  ENVIRONMENTAL  IMPACT  STATEMENT: 

Aquatic  Plant  Management  Program  - 
State  of  Washington  (Lake  Washington, 

King  County,  and  Lake  Osoyoos  and 
Okanogan  River  in  Okanogan  County) 

Colonel  Carpenter: 

Your  document  was  reviewed  by  our  staff  as  requested;  our 
comments  follow. 

We  concur  that  Eurasian  watermilfoil  can  create  problems. 

However,  we  recommend  that  control  be  directed  to  areas 
of  heavy  boating  and  swimming  use.  In  your  discussion  of 
marsh  areas  (page  41)  you  state,  "Care  must  be  taken  in  the 
selection  of  control  methods  to  insure  that  the  fish  and 
wildlife  values  of  sensitive  sites  are  protected".  Unless 
the  milfoil  is  detrimental  to  fish  resources  in  these  areas, 
would  it  be  necessary  to  attempt  to  control  it  in  these  sen¬ 
sitive  sites? 

We  have  concerns  over  the  use  of  chemicals  to  control  milfoil. 
Because  they  are  non-selective ,  we  recommend  that  endothall, 
casoron,  diquat,  simazine,  silvex,  and  fenac  not  be  used. 

While  2,4-D  appears  to  be  least  damaging  herbicide,  we  are  not 
confident  that  it  would  not  impact  fish  fry  nor  possibly  pre¬ 
sent  long-term  impacts  to  fish  or  wildlife  production.  In 
general,  we  would  recommend  against  its  use  in  wetlands  and 
spawning  and  rearing  sites  for  salmonids  and  spiny-rayed  fishes. 
For  control  of  milfoil  adjacent  to  sensitive  areas  we  would 
recommend  only  hand  removal .  We  have  included  information  we 
have  on  spiny-ray  habitat  in  Lake  Washington. 

We  are  also  concerned  with  the  impact  of  large  amount  of  dis¬ 
solved  oxygen  being  "taken  out . of  the  water  by  the  biological 
decomposition  of  dead  milfoil".  This  can  be  critical  since 
the  preferred  time  for  chemical  treatment  is  summer,  a  time 
when  dissolved  oxygen  is  reduced  as  a  result  of  elevated 
water  temperature. 
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We  concur  with  your  statement  on  page  57: 
control  may  be  the  most  economical  and  the  least  ais 
ruDtive  method  to  deal  with  milfoil.  However,  we  a  e 
concerned  with  the  long-term  impacts  of  the  importation 
of  exotic  species.  It  is  illegal  to  import  or  have 
possession  of  the  white  amur  in  Washington  State 
?WAC  232-12-670  of  RCW  77.04).  For  biologic  control, 
we^would  recommend  using  native  species  of  xnsectsor 
ni antina  native  aquatic  vegetation  such  as  water  lilies 
or  othe?  macrophytes  that  may  resist 

Additional  research  should  be  performed  to  identify 
best  biologic  control  to  use  (page  62) . 

Have  marinas ,  bulkheads^  and  breakwaters  encouraged  the^ic 

improvements^t^allow^reater1  flushing  hi  Ip  control  growth 
in  these  heavily  used  areas? 

is  there  any  possibility  that  milfoil  C0"«°YI;0““  a^a“Y 
encourage  infestation  by  maintaining  conditions  that  , , 
for  explosive  growth  and  eliminating  natural  luting  fetors. 
If  all  vegetation  is  removed  from  an  area  would  this  allow 
recolonizati.on  of  the  milfoil? 

On  page  11  you  state,  "One  of  the  main  problems  with  harvest- 
ingPmilfoil  is  upland  disposal.  Transport  “  tlr 

expensive  and  many  attempts  have  been  made  to  find  a  use^tor 

IT boapol^b?emlt“ailow0gl?denersyto  pick  up  composted  mil¬ 
foil?  ^Milfoil  could  serve  as  a  source  of  potassium.  It  may 
be  necessary°to  transport  but  it  could  be  given  to  gar- 
deners  who  would  haul  it  away. 

t«s  t-hf>re  anv  correlation  between  milfoil  and  encephalitis 
outbreaks?  YIt  seems  unlikely  that  milfoil  would  increase 
mosquito-borne  diseases  (page  58)  . 

Additional  comments  follow  on  Lake  Washington  and  the 
Okanogan  River  system. 

bake  Washington  is  important  for  wildlife  Paction  espe- 
c i a 1 lv  in  the  ten  remaining  wetland  areas.  Laxe  wasinuyu 
also  provides  waterfowl  feeding  and  resting  area  during  fall 

migration  (page  41) . 

nkanocan  River  and  Lake  Osoyoos  are  both  important  for  fish 
and  Sildlife  production  as  well  as  a  source  of  irrigation 
water  (page  44)  .  Does  this  system  hold  potential  for  seno 
milfoil  infestation?  It  would  seem  that  hydraulic  factors 
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involved  in  the  river  and  reservoir  would  prevent  massive 
milfoil  growth.  Stream  flow,  fluctuating  water  levels 
and  low  reservoir  productivity  should  limit  milfoil. 

Would  you  explain  what  type  of  barrier  would  be  constructed 
in  Okanogan  River  to  prevent  the  spread  of  milfoil  (page  30)? 
Would  it  interfere  with  fish  migration? 

While  different  control  methods  would  be  appropriate  in 
different  cases,  extreme  care  should  be  taken  to  insure  that 
impacts  to  fish  and  wildlife  are  minimal.  Milfoil  control 
measures  would  require  Hydraulics  Project  Approval  from  the 
Departments  of  Fisheries  and  Game. 

Thank  you  for  sending  your  document.  We  hope  you  find  our 
comments  helpful. 

Sincerely , 

THE  DEPARTMENT  OF  GAME 
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and  neighboring  wetlands  (the  latter  being  areas  having  high  water  tables  at  or 
near  the  surface  most  of  the  year  and  possessing  characeristlc  bog  and  marsh 
vegetation).  Lists  of  those  birds  and  mammals  known  to  frequent  the  lakeshore 
and  adjacent  areas  are  given  by  McGreevy  (1974),  City  of  Bellevue  (1972),  City 
of  Kirkland  (1973),  Puget  Sound  Task  Force  (1970),  and  others. 

3.2  Occurrence  of  Habitat  Features 

The  specific  locations  where  I  observed  vegetation  or  debris  on  the  2nd  of 
November  are  listed  below  by  habitat  feature  (plants  or  debris).  The  locations 
of  bass  habitat  as  defined  by  Stein  (1970)  are  also  described. 

"3.2.1  Rooted  Submergent  Plants 

1.  Vicinity  of  mouth  of  Sairmamish  River,  Kenmore. 

2.  Northern  half  to  two- thirds  of  Union  Bay. 

3.  Westmore  Slough,  west  of  Stan  Sayre's  Memorial  Park. 

4.  Lakewood  Bay  immediately  north  cf  Andrews  Bay. 

5.  Mouth  of  Mercer  Slough. 

6.  South  end  of  Cozy  Cove. 

7.  Southern  half  of  Yarrow  Bay. 

8.  Northeastern  and  eastern  portions  of  Juanita  Bay. 

3.2.2  Lilies 

1.  At  Kenmore  between  58th  and  60th  Avenues  Northeast. 

2.  North  of  Madison  Park,  south  of  SR  520,  west  of  41st  Avenue  East,  and  east 
of  38th  Avenue  East. 

3.  In  the  south  end  of  Andrews  ay. 

On  the  north  shore  of  Merce-  Island,  east  of  Southeast  26th  Street. 
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5.  In  the  south  end  of  Cozy  Cove. 

6.  Along  the  west  ihore  of  Yarrow  Bay. 

*  »  i  1 

7.  Ip  the  southeast  charter  of  Juanita  Bay. 

3.2.3  Rushes 

1.  Adjacent  Mt.  Baker  Park,  south  of  B&yview  Street  and  north  of  South  McClellan 
Street. 

2.  Adjacent  Mt.  Baker  Park,  at  the  level  of  South  Ridgeway  Place. 

3.  Adjacent  Mt.  Baker  Park,  just  north  of  South  Horton  Street. 

4.  Adjacent  Mt.  Baker  Park,  between  South  Dakota  and  South  Adams  Streets. 

5.  Adjacent  Mt.  Baker  Park,  between  South  Alaska  and  South  Ferdinand  Streets. 

✓ 

6.  Periodically  adjacent  Mt.  Baker  Park  at  the  level  of  South  Dawson  Street. 

7.  Just  north  of  the  dock  storage  area  In  Andrews  Bay. 

8.  At  the  northwestern  tip  of  Seward  Park  (Bailey  Peninsula). 

9.  Along  the  west  shore  opposite  South  Eddy  Street. 

10.  Along  the  southwest  shore  of  Mercer  Island  between  Pear  Tree  Lane  and  South¬ 
east  71st  Street. 

11.  On  the  north  shore  of  Mercer  Island  slightly  southeast  of  Luther  Burbank 
Boys  School  (aban.) 

12.  On  west  shore  of  Evergreen  Point  west  of  Fairweather  Lane. 

3.2.4  Cattails* 

1.  At  mouth  of  Sanmamish  River. 

2.  Mouth  of  Thornton  Creek. 

3.  Western  margin  of  Lakewood  Bay. 

4.  Southeastern  margin  of  Andrews  Bay. 


5.  North  shore  of  bay  at  Atlantic  City  Park. 

6.  Surrounding  small  island  near  Washington  Beach  Park. 

7.  On  east  shore  of  East  Channel  at  north  city  limits  of  Renton. 

8.  Mouth  of  Mercer  Slough. 

9.  Southeast  corner  of  Meydenbauer  Bay. 

3.2.5  Woody  Debris 

1.  On  west  shore  east  of  East  Edgewater  Place. 

2.  East  shore  at  Washington  Beach  Park. 

3.  Southeast  shore  of  Juanita  Bay. 

'3.2.6  Class  I  and/or  II  Largemouth  Bass  Habitat*1* 

1.  North  shore  between  Kenmore  Air  Harbor  and  58th  Northeast. 

2.  West  shore  between  Northeast  140th  and  42nd  Place  Northeast. 

3.  West  shore  between  Northeast  95th  and  Northeast  93rd. 

4.  West  shore  between  Thornton  Creek  and  Northeast  90th  Place. 

5.  West  shore  between  64th  Northeast  and  Northeast  47th. 

6.  West  shore  between  Northeast  45th  and  Northeast  44th 

7.  West  shore  east  of  3100  block  of  East  Laurel  hurst  Drive  Northeast. 

8.  Northwest  shore  of  Union  Bay  between  38th  Northeast  and  the  Montlake  cut. 

9.  South  shore  of  Union  Bay  between  the  MontlaKe  cut  and  38th  East. 

10.  West  shore  between  South  Fontanelle  Place  and  South  Austin  Street. 

11.  Pritchett  Island  Beach. 

12.  Southern  half  of  west  shore  at  Atlantic  City  Park. 

13.  West  shore  between  South  Gazelle  and  South  Norfolk  Streets  in  Rainier  Beach. 

14.  East  shore  between  Northeast  16th  and  Northeast  27th  Court  in  Renton. 
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15.  East  shore  between  North  33rd  and  North  35th  of  Kennydale. 

16.  East  shore  between  May  creek  and  north  city  limits  of  Renton. 

17.  East  shore  between  Southeast  49th  Street  and  Southeast  45th  Place. 

18.  East  shore  between  Skagit  Key  and  Southeast  40th  Street. 

19.  East  shore  between  Southeast  6th  and  95th  Southeast. 

20.  Southeastern  end  of  Meydenbauer  Bay. 

21.  Groat  Point. 

22.  East  shore  between  Northeast  26th  and  somewhat  north  of  78th  Place  Northeast. 

23.  Evergreen  Point. 

24.  Southern  end  of  Falrweather  Bay. 

25.  Southern  arm  of  Cozy  Cove. 

26.  Juanita  Point. 

27.  East  shore  from  terminus  of  62nd  Northeast  to  Squak  Slough. 

3.2.7  Documented  Spiny-Ray  Habitat 

In  addition  to  the  flora  documented  above  and  the  bass  habitat  zones  delimited 
by  Stein  ( 1970) ^  the  reports  of  various  authors  have  collectively  implicated  the 
following  lake  regions  as  being  important  habitat  for  the  species  listed: 


Location 

Species  Observed 

Authorities 

Sammamish  River  mouth; 
north  shore  at  Kenmore 

brown  bullhead 

Imamura  1975 

yellow  perch 

Lindsey  1971 

largemouth  bass 

Stein  1970,  Lindsey  1971 

black  crappie 

Tagart  1973,  Lindsey  1971 

pumpkinseed  sunfish 

Lindsey  1971 
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Location 

Species  Observed 

Authorities 

Matthews  Beach 

yellow  perch 

Lindsey  1971 

smallmouth  bass 

Ibid. 

Pontiac  Bay 

yellow  perch 

Shepard  1975 

largemouth  bass 

Ibid. ,  Stein  1970 

black  crapple 

Shepard  1975 

brown  bullhead 

Ibid. 

pumpkinseed  sunflsh 

Ibid. 

smallmouth  bass 

Ibid. 

-  Union  Bay 

black  crapple 

Tagart  1973 

largemouth  bass 

Stein  1970 

brown  bullhead 

Imamura  1975 

yellow  perch 

Bartoo  1972 

Mercer  SI ough 

brown  bullhead 

Imamura  1975 

yellow  perch 

Lindsey  1971,  Bartoo 

largemouth  bass 

Stein  1970 

black  crapple 

Tagart  1973 

Meydenbauer  Bay 

black  crappie 

Tagart  1973 

largemouth  bass 

Stein  1970 

Cozy  Cove 

largemouth  bass 

Stein  1970 

Black  crappie 

Tagart  1973 
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Authorities 

Walden  1969,  Tagart  1973 
Stein  1970,  Walden  1969 
Walden  1969 
Ibid. 

Ibid. 

Juanita  Bay  black  crappie  Tagart  1973 

largemouth  bass  Stein  1970 

yellow  perch  Bartoo  1972 

It  should  be  noted  that  all  areas  highlighted  or  delimited  on  the  maps  appended 
are  also  suitable  habitat  for  cutthroat  trout,  particularly  where  vegetation 
overhangs  the  water  surface  and  depths  are  moderate  near  shore. 

3.3  Recommendations  Regarding  Shoreline  Development 

The  literature  and  shoreline  surveys  indicate  that  a  substantial  amount  of  game 
fish  habitat  remains  around  Lake  Washington,  especially  for  spiny-ray  species. 

The  most  important  areas  are  Sammamish  River  mouth  -  Kenmore,  Matthews  Beach, 

Union  Bay,  Andrews  Bay  (both  north  and  south),  Mercer  Slough,  Meydenbauer  Bay, 

Cozy  Cove,  Yarrow  Bay,  and  Juanita  Bay.  There  are  other  local  accumulations  of 
vegetation  and/or  debris  which  are  important  fish  habitat  as  well  (Appendix  maps). 

Preservation  of  this  habitat  will  require  at  a  minimum  scrupulous  monitoring  of 
all  new  development  through  existing  interagency  mechanisms.  Where  socioeconomic 
forces  override  the  intrinsic  need  for  such  preservation,  various  regulations 
will  have  to  be  imposed  to  prevent  or  mitigate  habitat  or  resource  losses. 
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5.0  APPENDIX 


Shoreline  flora,  debris,  and  largemouth  bass  habitat  were  denoted  on  the  follow¬ 
ing  maps  according  to  the  legend  given  below. 


Color  Code 


Shoreline  Feature 
rooted  submerged  aquatic  vegetation 
lilies 
rushes 

cattails;  only  where  roots  exposed  to  shallow  water 

partly  submerged  woody  debris 

Class  I  and/or  II  largemouth  bass  habitat 
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Barbara  Ritchie 
Environmental  Review  Section 
Department  of  Ecology 
St.  Martins  Col  lege 
Lacey,  Washington 

Re:  Corps  of  Engineers'  Draft  EIS  for 
Aquatic  Plant  Management  Program 

Dear  Ms.  Ritchie: 

We  have  reviewed  the  above  EIS  and  find  that  one  environmental 
element,  phytoplankton,  has  not  been  addressed.  Even  though 
the  proposed  control  program  is  aimed  primarily  as  a  maintenance 
function,  in  lieu  of  total  eradication,  we  would  like  to  see  a 
discussion  of  the  possible  effects  of  chemical  control  on  phyto¬ 
plankton  and  related  food  chains.  This  should  be  addressed  in 
Sections  2.02.7  and  A. 04.5. 

Further,  we  wonder  what  happens  to  the  milfoil  remain  after  the 
plants  have  been  killed  by  chemical  treatment.  Will  plant  remains 
wash  ashore  and  cause  odor  and  fouling  problems? 

We  appreciate  the  opportunity  to  review  this  EIS. 

Very  truly  yours, 


BERT  L.  COLE 

Commissioner  of  Public  Lands 

£  )U 

TOM  MUHFORD,  t»h.D 
Algologist 

Marine  Research  6  Development 
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AN  EQUAL  OPPORTUNITY  EMPLOYER 


STATE  OF 
WASHINGTON 

Dixy  L««  Ray 
CoKrnor 


DEPARTMENT  OF  TRANSPORTATION 

Highway  Administration  Building.  Olympia.  Wsshitvihm  PXS04  20S/7S3  6005 


August  21,  1979 


Ms.  Barbara  Ritchie,  Review  Section 
Department  of  Ecology,  PV,  II 
Olympia,  Washington  98504 


U.S.  Army  Corps  of  Engineers 
Aquatic  Plant  Management  Program 
Draft  Environmental  Compact  Statement 


Dear  Ms.  Ritchie: 

We  have  reviewed  the  subject  document  and  have  no  comments  to  offer  regarding 
the  proposal. 

Thank  you  for  the  opportunity  to  review  this  information. 

Sincerely, 


ROBERT  S.  NIELSEN 

Assistant  Secretary 

Public  Transportation  and  Planning 


By:  WM.  P.  ALBOHN 

Environmental  Planner 


FSN : bk 
WPA:WBH 

cc:  R.  Albert 
J.  D.  Zirkle 
D.  P.  Swanson 
Environmental  Section 
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COMMENTS  ON  THE  DRAFT  ENVIRONMENTAL  IMPACT  STATEMENT  ON  THE  AQUATIC  PLANT 
MANAGEMENT  PROGRAM  PREPARED  BY  THE  U.S,  ARMY  CORPS  OF  ENGINEERS,  SEATTLE 
DISTRICT. 

The  draft  environmental  impact  statement  prepared  by  the  Seattle  District 
of  the  U.S.  Army  Corps  of  Engineers  shows  that  the  proposed  treatment  of 
Washington  State  waters  with  herbicides,  particularly  the  phenoxy  herbicide 
2,4-D,  is  in  great  need  of  reconsideration.  The  D.E.I.S.  does  not  take  into 
sufficient  account  the  viable  existent  alternatives  to  2,4-D  application, 
but  seems  to  recommend  the  use  of  the  herbicide  based  on  the  desires  of  a 
few  property  owners.  The  larger  concern  for  public  health  is  neglected  in 
the  document;  so-called  "cost-effectiveness"  appears  to  be  the  primary 
reason  behind  the  recommendation  of  2,4-D  application  to  oontrol  Eurasian 
watermilfoil. 

According  to  the  D.E.I.S.,  areas  where  heavy  concentrations  of  milfoil 
occur  should  be  targeted  for  2,4-D  application,  but  nowhere  in  the  draft  is 
there  an  explanation  of  what  conditions  constitute  a  heavy  infestation.  Also 
lacking  are  reports  on  the  actual  extent  of  milfoil  infestation  in  the  bodies 
of  water  proposed  for  treatment.  Before  any  recommendation  for  spraying  is 
made,  in-depth  studies  of  the  particular  sites  should  be  made.  Recommendations 
should  be  drawn  from  such  research,  not  from  studies  on  sites  elsewhere  in 
the  continent,  since  each  site  has  conditions  which  may  radically  differ 
from  other  sites. 

Page  28  (1.05,4  Benefit/Cost  Analysis  of  the  Control  Program)  contains  a 
sentence  which  summarizes  the  prime  reason  for  tW  2,4-D  treatment:  "Therefore, 
the  cost  of  the  most  likely,  least  cost  alternative  that  land  owners  would 
invest  in,  in  the  absence  of  a  Federal  program  that  would  provide  the  same 
level  of  control, are  considered  to  the  benefits  for  the  nonpublic  areas." 
Because  land  owners  would  rather  invest  in  the  cheapest  available  means  of 
milfoil  control  is  no  reason  to  recommend  herbicides  for  milfoil  treatment. 

The  emphasis  on  "benefits  for  the  nonpublic  areas"  is  misleading,  for  it 
implies  that  herbicides  will  remain  in  treatment  areas  only,  and  does  not 
take  into  account  current  and  tidal  distribution  of  herbicides  to  non-sprayed 
areas  accessible  to  public  use. 
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The  D.E.I.S,  also  maintains  that  "Thara  has  navar  baan  any  indication  that 
2,4-D,  in  concantrations  usad  for  aquatic  plant  control,  Mould  causa  public 
health  problems"  (Page  59,  4,08,2  2,4-D) ,  and  further  states,  "Mona  of  the 
control  or  prevention  alternatives  'should  have  any  affect  on  human  popula¬ 
tion"  (Page  59,  4,11,  Impaots  on  Human  Population).  These  statements  are  in 
contradiction  to  several  studies  on  the  mutagenic  effects  of  2,4-D.  One  study, 
which  is  not  even  listed  in  the  D.E,I,S.  bibliography  (Courtney,  K.  Diane. 
"Prenatal  Effects  of  Herbie ides i  Evaluation  by  the  Prenatal  Development 
Index."  15th  Annucal  Meeting  of  the  Teratology  Society,  May  11-14,1975), 
states  that  the  greatest  mutagenic  effects  of  2,4-D  are  "produced  at  the  low 
doses  administered  over  long  time  periods."  The  2,4-D  applications  recommended 
in  the  D.E.I.S.,  though  presented  as  a  single  series  of  separate  treatments, 
would  probably  be  followed  by  further  recommendations  for  2,4-D  applications 
in  successive  years.  Repeated  applications  of  2,4-D  present  dangers  to  fetuses, 
dangers  which  may  be  present  in  even  a  single  spraying. 

It  is  surprising  that  the  Corps  is  recomnending  2,4-D  and  deemphaisizing  aqua- 
screens  and  mechanical  harvesting,  particularly  when  Seattle  Metro  is  working 
on  feasibility  studies  of  these  methods.  Reports  from  Mike  Perkins,  who  has 
supervised  the  Metro  project ,  reveal  that  a  combination  of  the  two  method*  is 
extremely  efficient  in  conti oiling  milfoil.  The  D.E.I.S.  contains  virtually 
nothing  on  this  project.  Before  a  final  herbicide  recommendation  is  even 
considered,  more  available  knowledge  of  alternatives  and  their  effectiveness 
should  be  studied,  and  real  consideration  of  studios  which  show  2,4-D  to  be 
a  health  hazard  should  be  made. 


prepared  by  Craig  Allan  Thompson,  Greenpeace  Seattle 


4314  Island  Crest  TVay 
Mercer  Island ,  Wa,  9ft  04  0 
September  3»  1979 


Corps,  of  Engineers,  U,  S,  Army 
P.  0.  Box  C3755 
Seattle, Wa* 

A'iTWi  BOB  BAUSON 

SUBJECT  i  AQUATIC  PLANT  MANAGE  PENT  PROGRAM 

draft  environmental  impact  statement 

Gentlemenj 

I  have  carefully  studied  the  subject  Draft  Environmental  Impact 
Statement* 

All  possible  effects  of  the  proposed  programs  have  apparently  been 
explored  except  those  upon  the  bodies  of  the  humans  who  move  upon, 
into  and  under  the  waters  upon  which  the  studies  have  been  made. 


The  possibility  that  humans  could  ingest  some  of  the  herbicides  into 
their  systems  via  absorption  through  the  skin,  through  the  mucuous 
membranes,  or  directly  into  the  several  orifices  of  their  bodies 
was  not  mentioned  and  obviously  has  not  been  explored. 


Before  any  chemicals  are  mixed  into  the  waters  of  any  stream  or  lake, 
we  should  know  what  effect  they  will  have  upon  our  whole  ecological 
system.  Humans  are  a  part  of  the  ecological  system. 


One  possible  cause  of  the  extraordinary  growth  of  the  milfoil  in  the 
mentioned  lakes  and  waterways  is  the  continuous  supply  of  rich  nutrients 
that  originates  nearby  #  upstream,  or  up  the  water  table. 


In  the  case  of  lakes  whose  shores  are  populated  the  following  simple 
process  occurs i 

I,  Fertilizer  is  spread  upon  a  lawn  or  other  plant  life.  It  is  watered 
in  with  eppious  amounts  of  water, 

II,  The  water  enters  the  water  Wole  and  migrates  downslope  into  the  lake. 
This  water  can  upvell  as  much  as  50  feet  or  more  from  shore, 

III,  The  highly  nutrient  water  flows  past  the  plants  and  they, in  turn  , 
grow  profusely. 

The  same  process  occurs  in  rivers  and  lakes  which  are  supplied  by  seepage 
from  commercial  agricultural  fertilisation. 

No  amount  of  herbicide  application,  mowing,  or  putting  down  of  netting 
will  control  aquatic  plants  as  long  is  these  endless  supplies  of  nutrients 
are  available. 

If  care  is  exercised  in  the  application  of  both  domestic  and  commercial 
fertilizers  we  will  solve  the  problem  of  excess  aquatic  growth  without 
resorting  to  drastic  measures. 


*• 
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Col.  Leon  K.  Moraski, 

Seattle  District  Engineer 
Army  Corps  of  Engineers 
P.0.  Box  C-37# 

Seattle,  Washington  98121* 

Res  Draft  Environmental  Impact  Statement,  Aouatic  Plant  Management  Program, 

State  of  Washington 

Dear  Col.  Mor.aski: 

Seattle  Audubon  Society  (SAS)  is  a  3,800  member  chapter  of  a  national  conserva- 
"  tion  organization.  On  behalf  of  that  chapter,  we  are  submitting  the  following 
statement  which  is  an  extention  on  remarks  read  into  the  record  at  the  September  b, 

1979  public  hearing.  We  are  prepared  to  substantiate  these  comments  md,  on 
reauest,  would  be  happy  to  supply  data  to  you. 

SAS  supports  portions  of  the  Corps’  draft;  specifically,  bottom  screening 
in  locations  of  high  use  such  as  swimming  beaches  and  in  limited  access  are  as  such 
as  under  docks,  plus  mechanical  harvesting. 

MECHANICAL  HARVESTING 

Mechanical  harvesting  has  been  used  in  lakes  *nd  waterways  in  Ontario,  British 
Columbia  and  Wisconsin  without  significantly  impacting  fish  .and  wildlife  (Wile,  1978, 
Environmental  effects  of  Harvesting.  J.  Aquat.  Plant  Management  -  from  the  COE 
bibliography  -  plus  several  references  in  the  bibliography  of  Warnock  et  al,  1975, 

•'The  Other  Face  of  2,U-D,  A  Citizen's  Report",  South  Okanogan  Environmental  Coalition.) 
For  the  final  EIS  we  renuest  that  the  Corps  include  data  reflecting  greater  serious 
research  into  mechanical  harvesting,  including  examples  of  where  it  has  been  used 
successfully. 

No  information  is  given  in  the  DEIS  comparing  costs  of  mechanic  ;1  and  chemical 
control.  The  DEIS  states  (page  6o)  that  "many  property  owners ....  feel  that  chemical 
control  is  the  most  effective  and  the  least  expensive  available."  Is  this  feeling 
justified?  Perhaps  the  homeowners  have  felt  that  they  had  only  a  chemical  option. 

By  closely  reading  the  DEIS,  it  indicates  th^t  mechanical  harvesting  is  as  effective 
as  chemical  control.  This  comparative  information  needs  to  be  drawn  together  and 
presented  with  .accurate  cost  data  th-t  reflects  the  local  area,  including  the 
importance  of  salmon  as  it  is  impacted  by  chemical  controls.  Mechanical  harvesting 
cost  estimates  from  other  parts  of  the  country  reflect  a  range  from  $70  to  $l£o  /  nCre 
(Smith,  Gerald  N.  1979 •  "Recent  Case  Studies  of  Macrophyte  Harvesting  Costs  -  Options 
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by  Which  to  Lower  Coats1'.  Aquatic  Control  Technology,  Inc.,  Wayland,  Maas.). 

Other  sources  extend  this  range  greatly  (personal  verification,  Washington  Environ¬ 
mental  Council).  In  the  final  EIS  harvesting  costs  must  be  clearly  defined  and 
compared  to  equally  clearly  defined  costs  of  chemical  control. 

We  renuest  that  the  Corps  reconsider  the  usefulness  and  disposal  of  harvested 
milfoil.  In  1977  the  Ontario  Agriculture  College  reported  that  harvested  milfoil 
from  their  control  program  was  composted.  The  resultant  potting  soil  is  packaged 
and  sells  well  on  the  Ontario  market  ("Nutrition  from  a  Nuisance".  Ontario  Agric. 
College  Alumni  News,  XVI  #3,  April,  1977).  The  Wisconsin  Department  of  Natural 
Resources  reported  that  ini978  local  gardeners  in  Madison,  willingly  removed  and 
used  all  available  harvested  plants  (personal  communication  Dunst-Edmondson) . 

Dried,  composted  milfoil  is  reported  in  the  draft  (page  11)  as  having  an  N-P-K 
content  of  3-2-5.  This  is  higher  than  the  1-1-1  content  of  composted  steer  manure  - 
a  soil  conditioner/fertilizer  used  widely  (Country  Journal,  July  1979,  page  5U, 

"The  Relative  Worth  of  Compost  Materials").  Given  the  preponderance  of  home  and 
truck  gardening  in  the  Seattle  area  and  the  anticipated  cooperation  of  local 
environmental  and  agricultural  organizations  in  coordinating  aquatic  plant  disposal/' 
composting  efforts,  the  disposal  "problem"  could  in  fact  become  a  benefit. 

In  light  of  the  above  information  on  mechanical  harvesting,  we  are  concerned 
that  the  emphasis  of  the  DEIS  appears  to  be  on  chemical  control.  Information  on 
harvesting  is  scattered  throughout  the  document  with  no  mention  xn  an  appendix  of 
the  facts  and  figures  on  performance  available  from  existing  U.3.  and  Canadian 
"harvesting  programs.  Hie  bibliography  suggests  that  much  less  attention  was  given 
to  researching  harvesting  than  was  given  to  chemical  controls.  Until  this  deficiency 
is  rectified,  the  draft  is  inadeouate. 

We  recommend  that  the  Corps,  out  of  concern  for  availability  of  harvest  equip¬ 
ment  (DEIS  page  12,  paragrph  U),  oversee  ordering  the  purchase  of  a  harvesting  machine 
posthaste.  Personal  communication  (9/11/79)  with  Mike  Perkins,  principal  investi¬ 
gator  for  the  Municipality  of  Metropolitan  Seattle  (Metro)  milfoil  research 
demonstration  project,  indicates  that  harvesting  machines  are  readily  available 
for  sale  on  relatively  short  notice.  Peril aps  the  State  Department  of  Ecology,  as 
umbrella  agency,  is  the  appropriate  organization  through  which  this  could  be 
accomplished.  Other  agencies  might  include  municipalities,  counties,  homeowner 
associations,  waterfront  management  districts  or  regional  authorities  such  as 
Metro.  Because  lack  of  availability  of  harvesters  has  consistently  been  an  excuse 
of  those  who  promote  chemical  control,  we  urge  that  the  Corps  plan  for  70%  (with 
30 %  local)  funding  of  a  harvesting  machine. 

We  wish  to  carefully  clarify  that  harvesters  are  readily  available  for  sale, 
and  we  urge  the  Corps  to  promote  such  a  purchase  and  include  it  in  the  anus tic 
plant  control  program  for  the  State  of  Washington. 

BOTTOM  SCREENING  (viryl  coated  fiberglass  mesh  screening  known  commercially  as 
Aouascreen) 

The  DEIS  presents  bottom  screening  as  the  most  expensive  option;  yet  there  is 
evidence  to  the  contrary.  The  final  EIS  needs  to  explore  and  confirm  the  option  of 
renting  bottom  screening  as  well  as  cost  comparisons  made  at  the  9 A/79  public  hearing 
by  Jim  Carsner  of  Aouatic  Control,  Tacoma.  Mr.  Carsner  stated  that  for  the  average 
size  homeowner's  lot,  on  a  rental  basis,  bottom  screening  is  below  the  cost  of 
herbicide  treatment  for  the  same  area.  Mr.  Carsner  also  indicated  that  the  initial 
purchase  option  with  a  maintenance  agreement  was  cost  competitive  with  herbicide  costs. 
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Other  points  that  reouire  clarification  or  disclosure  in  the  fin**!  EIS  include 

(1)  Bottom  s crooning  does  provide  complete  control. 

(2)  Because  the  tot •’l  control  is  provided  *nthin  a  short  time  (see  below  \  the  scree., 
is  reusable;  i.e.,  a  single  panel  could  be  moved  from  are-  tc  are”'  within  •>  single 
growing  season,  Thus  half  or  more  of  the  anticipated  initial  capital  cost  could  be 
saved. 

(3)  The  City  of  Seattle  is  currently  using  bottom  screening  at  several  locations. 

(U)  The  Metro  project  includes  bottom  screening. 

(*j)  The  DEIS  (?.06)  states  that  bottom  screening  would  lead  to  the  elimination  of 
benthic  organisms  in  the  food  chain.  W e  refer  you  to  remarks  m»de  by  Mike  Perkins 
at  the  9/k  public  hearing  and  to  his  paper  which  st-'tes,  "This  material  (Anuascreen) 
appeared  particularly  attractive  since  it  would  allow  for  dissolved  substance 
transfer  at  the  sediment-water  interface  and  was  effective  after  short  periods  of 
coverage"  (Perkins,  Michael  4.  rt  ai.  1979.  "’’he  Use  of  Fiberglass  Screens  for 

Control  of  Eurasian  Watermil Poll »» ,  paper  presented  ?/?9  at  Efficacy  and  Impact  of 
Intensive  Plant,  harvesting  in  Lake  w-nzgomont,  -  '4i"on,  Wis.  Paged  on  reference 
to  M-yee,  J.  t.  "Anuatic  Weed  Management  by  Benthic  Senri.-P >rriers."  r.  Ararat. 

Plant,  M-^age.,  16.31  (1978).) 

The  final  EI3  must  include  a  comparative  cost  presentation  of  all  proposed 
control  methods.  Also,  we  urge  yor  to  ooc-din.ate  your  program  with  both  the  Seattle 
and  the  Metro  work  in  order  to  t  »ke  advantage  o**  their  experiences  end  the  bottom 
screening  itself  which  is  alrea<Jy  being  used. 

SAS  DOES  NOT  SUPPORT  HERBICIDES 

SAS  does  iot  support  the  proposed  use  of  chemicals  to  control  aouetic  plants. 
Such  use  is  an  alternative  about,  which  we  are  greatly  concerned.  While  the  methods 
we've  outlined  above,  mechanical  harvesting  and  bottom  screening,  may  have  certain 
restrictions  to  their  use,  these  are  known  and  can  be  mitigated  or  minimized.  Tong 
term  toxic  effects  of  herbicides  on  plants,  animals  and  humans,  on  the  contrary, 
are  hotly  debated  within  the  scientific  community.  We  believe  that  while  such 
debate  continues  unresolved,  these  ehemic  Os  should  not  be  used,  especially  when 
cost  competitive  alternative  technioues  are  av"i]nble. 

Not  only  do  nonchemical  sltern  itives  exist,  they  ere  being  developed  locally. 
Although  the  Metro  milfoil  research  demonstration  project  is  mentioned  in  the  DEIS, 
there  appears  to  be  no  coordination  with  or  capitalization  on  it. 

The  Metro  literature  search  on  the  public  he 'lt,h  effects  of  2,li-D,  endoth-H  , 
di'-siat  and  casoron  is  still  in  a  draft  form,  and  officially  the  loros  do  a  not 
a  copy  op  it.  Through  computer  search,  however,  the  Corps  hs  h^d  access  to  the 
studies  noted  in  the  Metro  search.  A  comparison  of  bibliographies  of  the  Metro 
search  and  the  Corps’  DEIS  indicates  only  one  source  listed  by  both.  We  strongly 
fee?,  that  the  Corps  must,  in  developing  its  final  El?  (and  developing  its  policy) 
consider  the  additional  data  alluded  to  in  the  Metro  draft  search.  A  policy  as  far 
reaching  as  the  one  about  t,o  be  developed  on  aou-atic  plant  control  must  take  into 
consideration  the  latest  research  on  chronic  human  health  effects.  Without  these 
data,  th«  final  ’•’TS  would  be  deficient. 
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The  DEIS  gives  a  tot,  illy  inadequate  treatment  of  +he  hum~n  health  effects  of  1 

the  herbicides  proposed  for  use.  It  provides  virtually  no  information  on  both 
•>cu+c  and  chronic  toxicity  of  the  chemicals. 

The  only  piece  of  relevant  data  is  the  huri  >n  IDtJo  for  2,!-D  (page  A-3).  Vo 
comparable  data  is  given  for  endothall ,  '-•aso'eon  or  rti'T,-+ .  All  of  the  remaining 
tables  are  irrelevant  with  regards  to  hum-ns,  since  one  cannot  extrapolate  I.D^O 
data  from  other  species  to  humans.  fn  addition,  it  is  crucial  to  remember  th°t 
->n  LD$o  is  only  ^  statistical  average.  There  is  wide  variation  in  individual 
susceptibility  to  a  toxic  substance,  thus  there  is  no  indication  -’S  to  the  danger 
to  any  one  person. 

The  PFTS  lacks  information  on  subleth-1  toxicity,  ’.hi. eh  is  often  se«'n  »t  do-er 
significantly  below  those  th- t  eu  e  do  -  th .  ’urn  ns  expos^  d  lo  2,)|-P  h  '\n  experienced 
headaches,  dirtiness,  nausea,  vomiting  and  musciiT  -  '  we  kneso  a  r”:tt,,  l.D.  and 
Doull ,  ,t.D.  1975.  Toxicology  li 37-138).  Also  several  cases  of  peripheral  neuropathy 

have  been  reported  (loldstean,  ?I.R.  et  ■’l .  1959.  Peripheral  Neuropathy  After 

Exposure  to  an  Ester  of  Dichlorophenaxyacetic  Arid.  Ar„.-r.  '-’ed.  Assoc.  171, 

1306-1309;  and  Berkley,  K.t'\  and  Magee,  K.P .  1963.  Neuropathy  ^ollovring  Exposure 
to  a  Dime  thy  limine  Salt  of  2,li-n.  Arch  of  Int.  Med.  Ill,  351-35?).  vfe  believe 
that  the  public  should  be  warned  of  these  symptoms  since  there  is  chance  of  exposure 
following  any  spraying. 

Chronic  effects  of  these  herbicide  compounds  arc  only  briefly  mentioned  (pages 
58-59  and  A-2).  In  both  cages  it  is  admitted  that  little  is  known  ’bout  the  long  \ 

tern  effects  of  2,li-B  and  th*t  the  subject  is  still  highly  controversial.  Bearing  this  j 
in  mind,  it  is  dangerous  to  assume  that  2,b-P  is  s- fe  simply  because  the  informa¬ 
tion  is  not  available.  It  would  be  far  wiser  to  assume  that  it  is  hazardous  until 
definitive  tests  have  proven  it  otherwise. 

On  page  59  it  is  stated  that  '‘there  has  nev^r  b-'-n  any  indication  that  2,>.'-D  in 
concentrations  used  for  aquatic  plant  control,  would  cause  public  health  problems". 

It  is  an  accepted  policy  by  scientists  that,  one  cannot  establish  a  "no  effect"  level 
for  carcinogenicity  and  teratogenicity,  jr  a  chemical  exhibits  these  effects  at 
high  doses,  some  individuals  may  be  susceptible  ev^n  a*  lover  doses.  The  above 
ouote  ignores  these  facts.  Oao,  t.iv  ^note  overlook"  two  points.  One,  particularly 
pertinent  to  teratogenesis  (birth  def.-<>tsV  is  +.h<-  v-^t  •  mo’-nt"  of  tovio  eubot-me''* 
in  our  m-.n-m- d^  anvironment.  >nd  their  potent!  1  ror  cumul-tiv*'  effect.’..  his  m  kes 
it  difficult  to  sort  out  which  substances  -re  r'liad  nd  to  understand  the  unknown/ 
untested  synergistic  effects.  In  addition,  it  behooves  us  t :•  reduce  th-’  use  or 
tovic  substances  where  an  alternative  exdr+o.  Secondly,  after  ,  io-^O  year  latency 
pe.riod,  it  is_  difficult  to  PBOVE  conclusively  that  a  chemical  caused  a  c  ncer.  Ye+ 
in  light  of  the  scientific  herbicide  controversy,  recent  studies  and  anecdotal 
evidence,  to  perpetuate  the  half  truth  that  positive  human  proof  is  lacking  is,  at 
best,  uninformed.  j 

] 

Contrary  to  th-1  information  in  the  DCTS,  there  are  several  studies  which  suggest  j 
that  2 , li  — D  may  be  carcinogenic  (c  rteer  causing),  mutagenic  (mutation  causing)  and 
teratogenic  (birth  defect  causing).  ,rhe  Corps  is  referred  to  the  previously  mentioned 
Metro  literature  search  conducted  by  Dr.  Tilth  Shearer  for  this  inform-tion  and  for 
the  appropriate  refer°ncea „  j 
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The  most  recent  study  (Reuber,  Melvin  D.  1979.  Carcinogenicity  of  2,U- 
rtichlorophenoxy-tcetic  acid.  Manuscript)  suggests  that  2,Li-D  is  carcinogenic  in 
r,it.3  (mammary  giant’  end  lymphoreticulcr  system)  and  in  mice  (lyraphoreticulnr 
system)  and  that  this  data  is  relevant  to  humans.  2,U-D  has  »lso  shown  positive 
results  in  several  mutagenicity  tests: 

-  M.ignuson,  T.  «t  il.  1977.  Mutigenic  effects  of  chlorinated  Dhenoxyacetic 

»cids  in  Drosophila  melanogaster.  Heredit.as  8£,  121- 123. 

-  Ahmed,  F.  F.  et  al.  1977a.  Pesticide  induced  Wa  damage  and  its  repair  in 

cultured  human  cells.  Mutation  Research,  h 2,  l6i-17l». 

-  Hart,  P.  W.  et  al.  1977.  In  Vitro  Assessment  and  Mechanism  of  Action  of 

Environmental  Pollutants.  Annals  of  New  York  Ac.  of  Sciences,  298,  111 -1*8 . 

-  Ahmed,  F.  F.  et  -.1.  1977b.  Pesticide  Induced  Ouabain  Resistant  Mutants  in 

Chinese  Hamster  V79  Cells.  Chem.  Biol.  Interactions  19,  369-371 . 

Studies  h  suggested  th-t  2,)j-T)  in  ter  ’t'**«nie  -nd  f*  to  toxic  in  r-t.s,  mice, 
pips  -ind  hamsters.  In  light  of  the  number  of  dif^rent  mamm-lian  species  in  which 
teratogenesis  has  been  detected,  there  is  cause  for  great  concern  that  it  is  also 
teratogenic  in  humans: 

RAT 

-  Khern,  K.5.  ^nd  McKinley,  W.P.  1972.  Pre-  and  Postnatal  Studies  on 

2 ,  li,  5 -Trichlorophenoxy  acetic  «cid,  2 ,  h  -TUchlorophenoxy ace  tic  Acid  and 

'Bieir  Derivatives  in  Rats.  Toxicology  and  Applied  Pharmacology  ?2,  lli-28 . 

-  Schweta,  P.  a.. ,  Sparschu,  0.  L„  and  Gehring,  P.  J.  1971.  The  Effects  of 

?,U-Dichlorophenoxyacetic  Acid  (2,U-D)  and  Esters  of  2,U-D  on  Rat 

Embryonal,  Foetal  and  Neonatal  Growth  and  Development.  Fd.  Cosmet. 

Toxicol.  9 ,  801-817. 

-Aleksashina,  E.4.  et  1.  1973.  Fhbryotoxic  Action  of  the  Diethylamine  Salt 

of  2,»i-D.  Oigiena  T  Sanitariy  2,  100-101. 

t  •  • 

MICE  .  . 

-  Courtney,  R.  Diane.  1977.  Prenatal  Effects  of  Herbicides:  Evaluation  by  the 

Prenatal  Development  Index,  Arch.  Environm.  Contem.  Toxicol.  6,  33-)j6. 

PTC 

-  B.lorklund,  Nils-Erik  and  Erne,  Kurt.  1966.  Toxicological  Studies  of  Phenoxy- 

acetlc  Herbicides  in  Animals.  Acta  vet.  scapd.  7,  36)|-390. 

HAMSTER 

-  Collins,  T.17.'*'.  and  ’"tLlliams,  C.TJ.  1971.  I’eratogenic  Studies  with 

?.li,*-T  and  2,lt-D  in  the  Hamster.  Environmental  Contamination  h 

Toxicology  6,  **9-*67. 

The  DEIS  makes  no  mention  of  one  breakdown  product  of  2 , Ii -D ,  2 , U -Dichloroohenol 
(2,[t-Dnh)  which  has  also  been  implicated  as  .a  carcinogen  (Poutwell,  ^.K.,  and 
Bosch,  D.  K.  19*9*  The  Tumor-promoting  Action  of  Phenol  and  Related  Compounds  for 
Mouse  Skin.  Cancer  Research,  19,  Ul3-h2li).  Af+er  the  lesson  on  the  toxicity  of 
TCDD  found  in  ?  formulatXons ,  it  would  seem  T.r-i.gP  to  pry  attention  to  2,)j-Bnh. 

One  stu'ty'  cu^gecto  th.  .t  2 ,  h  -0  and  2,1; -Dpt  could  ict  synergistic  ally  at  very 
low  levels  to  cause  ter-togenesis  (Konstantinov-,  T.K.  et  -1.  1976.  The  Embryo- 
tropic  Effect  of  the  Dissociation  Products  of  Herbicides  p >sed  on  2,U-D.  Ciriena  T 
Sanitariy-  11,  102-10*0. 
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:Tv"  nr,'IS  ronf -Jns  no  infovm-’ti''n  on  chronic  torieity  of  the  otheT'  '-hemic -ic 
proposed  for  usn.  ‘  here  i*  little  dot**  av-’il  .ble  on  fhrm,  +h  the  <■  rcert'  fn  of 
evi  dence  th.it  Pi'"->+  producer  severe  huw'-n  eye  inhir-y  ("pH  snippy, . .  ,)|39; 

Cant  J,S.  *!nd  T-*ria,  P.”,'’.  10^  ■  r',ul-r  d' m-ge  due  to  p-r-mu-'t  -.nd  die-  ■■■* . 
British  !  v» d .  Journal  59;  C-nt  apd  fe*-d.s.  1968b.  f>ul  t  drrrge  dne  to  p-r?ru',o 
•ini  dJou-t.  ^riti->h  ”d.  Journal 

One  e-.,n  •  ari^y  the1:  non"  of  the.*  herbiei  d'  ••  b-~  h  -  *n  proven  «rfe  with 
regards  to  eh’-onic  toxicity.  T-Jr>  *i*e  p-r ■  !oul  ;rly  onnoced  l-o  °  '•  -!  since  d«t=  ere 
* ccuwal  tdn»  that-  impli  •••io  it  -v.  •  carcinogen  and  •'  •  »-r-  og.-n,  finco  othf- ’ 

’v  r  •:rV,cio  for  *  ‘-vOlinm  nr*:*--  i.*  pi  --.nfa  ■  "•  O-'Mr.  we  !.  th-t. 

’’bi  tv*  d 's  n»M,*d  not  bo  lov'd. 

\n  j  "r  ■»  f  •> 


Trm  •  '  ()>'  o  v >fr\xe  '  .  —ol  i.e  H  on  on  1  l1  <•‘11  •**'  w’’i  •  *■  b  -  r  •■’  out  in 

much  ';»'<?•.  Vr  <*•*>}  il  in  ib**  tin  1  T'.  '•  •no-'i  .ily  n  i ” ill  >■" c •  ;ir>n  o'’ 

h-  cbl.n  on  n-'ca t-’v  impacts  to  marshlands *  i>r •-hl-'nds  n  •“d  to  p-  better 
A  dent’ fled  nnd  specific  protect !ve  me*? surer  need  to  bo  defined,  "hr  Wr  ■frshin»f on 
•nd  T  -■•re  3  jm>>*mish  wetlands  become  increasingly  v'unhle  *or  the  resting  and 
heading  of  migratory  waterfowl  as  such  habit* t  becomes  loc-O'y  more  scarce. 


’.'o  ore  concern  d  about  the  drift,  of  herbicides  f^om  the  point,  of  ',nplicr +ion 
into  adjacent,  v-  tors,  especially  into  marsh  areas,  ->nd  about  the  retention  of 
herbicides  in  the  pediment,  ’iecent.  resp'-rch  indicates  the  sediment  is  the 
primary  dencs-*.t;.n  rite  of  2,)(-D  (M-cKenzie  et.  »1,  1975.  Fin*!  report  of  the 
Commissioners .  uoy-’l  (C  n-dian’)  Commission  of  Tnnvlry  into  the  TTsc  of  Tcsticidis 
nd  '-crbicideo) .  Tnvor*-.  brotes  in  the  sediment.  -b~0rb  the  nhemir  -lr,  which  -re 
thereby  introduced  into  the  food  ch-in. 


'Ih-a  P^TS  nrnsents  no  dot*  on  hov  herbicides  diclr-'brte  in  th«  v»o ter  column. 
Nor  is  "> ny  dor..'  <rjver  on  proposed  concentrotj  n  of  herbicides  nor  of  s^ff  use. 
then  the  "v-nnesoee  V«Liey  ftuihoci+y  increased  herbicide  -nplicit’*  ons  for  ait  foil 
control,  the  Milfoil  increased  (TVA  public  at!  on,  "Perspective",  Summer,  1.976), 
l.lv’t  is  th"  wvnl'n  tion  for  this?  It  -''nears  to  refute  the  common  misconception 
th^t.  herbicides  era  die- te  (kill)  milfoil  in  *  single  '••pnli  cation. 

P’S  ?,*.) -P,  in  fact,,  proven  effective  .gainst  milfoil?  Me  found  no  cit  tion 
to  sub3t"nti'<t.o  cither  this  ss-rtion  or  t.h*t  is  selective  -c  -  ms ::  milfoil. 

Could  it  be  th-t  ?,)j- )  kills  native  tic  voget  •  lion,  thereby  cre-Unr  void 
which  milfoil  o'-pl.odca  !o  "ill? 


lb  a  iin  *1  IIS  mus  i  develop  the  -nosticn  or  n.'tur-'l  cycler  of  '  "U "  f.'i  s  plants. 

In  rone  p-rtr  of  'he  TJ.S.,  lanad'  and  locally,  Par  si  m  waterroilfoil  ^  be 

in  *  n  b'r^l  d  cline  (’  pf.ro  liter  *’urc;  P"T3  n  ge  6,  p-r.'gra’h  1  \  Mr  remest  that 
this  n-'tcer  b  mc-vch'-'d  -nd  incl”ded  in  the  “'IS. 


-lie  P-nir'men+  of  -mf'  has  r.jcorrs.ord  concern  -bout,  the  use  of  herbicides, 
e3ppci-lly  P,!:~yi  on  wetlands  and  sp  twninp  and  rearing  si t««  for  s  iimonids  -nd 
npiney  rayed  fish -vs,  an  .-res  trfiich  would  include  most  or  -11  of  the  proposed  use 
loc  itions . 
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The  State  Department  of  Fisheries  3tuuij  tnat  it  "cannot  support  the  use  of 
2,U-D  to  treat  milfoil  when  salmon  are  present  in  the  treated  areas  until  we  have 
seen  data  on  the  effects  of  the  specific  cnemcai  proposed  for  use  on  different 
types  of  sajjnon,  i.e.,  both  fry  and  fingerlings"  (DEIS  page  Bl5,  paragraph  2). 

If  the  moot  effective  application  time  for  herbicides  coincides  with  the  spawning 
season;  then  tho  herbicide  application  time  would  h=ve  to  be  delayed;  thereby 
reducing  effectiveness  of  tho  chemical.  This  is  an  important  added  reason  t,o  opt 
for  a  non -chemical  solution  to  milfoil  control. 

coe  goals  vn  purposes 

Would  you  please  clarify  the  goals  and  r>wmose«?  of  this  proposed  program. 

At  the  public  hearing  it  was  referred  to  as  a  "tost  program".  Please  define  th”t 
term.  Also,  please  explain  the  3  year  time  frame,  and  how  during  that  tim^  and 
beyond  it,  tho  COE  sees  its  role  pertaining  to  program/oolicy  decisions,  administra¬ 
tion  and  funding. 

Also,  we  would  like  for  you  to  identify  the  term  "management"  as  used  in 
"aquatic  o') ant  management  program".  For  this  DEIS,  does  "management."  refer  only 
to  milfoil? 

Is  there  a  contradiction  of  goals  on  eradication  of  rilfoil?  On  page  29 
(1.06),  the  Prevention  Program  states,  "Total  eradication  of  milfoil  colonics 
„  would  be  attemn+rd  in  those  ar°as  which  directly  th"ea+en  uninvested  navigable 
waters".  However,  on  page  15>  paragraph  )•,  eradication  attempts  have  not  been 
successful  elsewhere  and  would  not  be  attempted  in  Washington  State. 

COST -BENEFIT  ANALYSIS 

Because  there  is  no  explanation  of  how  the  benefit/cost  analyses  were 
determined,  we  cannot  accept  them.  We  were  promised  a  copy  of  the  Design  Memo¬ 
randum;  however,  at  this  writing  it  has  not  been  ■received.  We  strongly  renuest 
that  the  final  EIS,  itself,  contain  detailed  figures  and  explanations  of 
computations  including  actual  researched  costs  of  all  proposed  control  methods. 

EPA  REGISTRATION 

We  would  like  to  emphasize  that  simply  because  chemicals  are  registered  with 
the  Environmental  Protection  Agency  do>-r,  not,  mean  they  are  guaranteed  of  safety. 

U.S.  Senate  he-rings  in  1976  bdro  ouf  +Lnt  the  has  failed  in  its  responsibili  ty 
to  the  nubile  re  carding  valid  registration  of  toxic  chemicals.  -r n  one  of 

the  "glaring  examples"  named  in  the  hearing.  E^A  itself  cites  insufficient  man¬ 
power,  inadequately  trained  staff,  and  the  lac)-.  sound  data  as  crippling  problems. 
The  continued  argument  th  it  SPA  "egistration  denotes  safety  must  be  eliminated  from 
future  discussions  of  herbicide  applications  in  the  waters  of  this  state. 

-  Summary  of  the  EPA  and  the  Regulation  of  Pesticides,  Staff  Report  to  the 

Subcommittee  on  Administrative  Practice  and  Procedure  of  the  Comm,  on  the 

Judiciary  of  the  U.S.  Senate.  December,  1976. 

-  "Toxic  Substances:  EPA  and  OSHA  are  Reluctant  Regulators".  Science, 

Vol.  203,  January  1979.  ~~~ 

-  "EFA’s  Pestilential  Oversight".  Time,  page  6h,  January  17,  1977. 

-  "Tfpstairs,  Downstairs  at  EPA".  Audubon,  March,  1977  pages  Ih8-lli9. 
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ADDITIONAL  COMMENTS 

( 

There  is  raised  in  the  DEIS  the  threat  th  it  herbicides  might  be  used 
clandestinely  if  not  approved.  The  oossibili+y  always  exists  that  someone  will 
do  something  illegal  or  dangerous  because  they  have  not  had  immediate  satisfaction. 
We  cannot  accept  that  as  justification  foe  taking  such  an  action.  We  suggest  that 
the  Corps  point  out  jointly  with  this  threat, the  risk  that  such  action  involves 
as  well  as  the  reminder  th«t  there  ARE  alternatives  to  herbicides. 

To  have  milfoil  in  the  writer  is  a  nuisance,  but  not  a  direct  threat  to  life 
or  livelihood.  To  justify  control,  especially  chemical  control  with  its  inherent 
risks,  on  the  basis  of  economics  does  not  follow  (refer  to  benefit/cost  Analysis 
l.Ctf.Li). 

The  boaters  and  homeowners  enjoying  the  use  of  our  public  waters  must  h^ve 
a  balanced  consideration  for  the  rights  of  the  larger  eoranuni+y,  specifically  the 
right  to  enjoyment  of  waters  froe  of  toxic  chemicals.  Also,  the  entire  community 
has  a  right  to  open  and  complete  presentation  of  all  data  pertaining  to  aouatic 
plant  control  in  those  waters.  We  appeal  to  the  Corps  to  provide  Just  such  a 
complete  presentation. 

Seattle  Audubon  Society  would  like  to  be  a  part  of  the  larger  community  working 
toward  non-chemical  management  of  aquatic  plants  in  the  State  of  Washington.  As  we 
^stated  above,  we  would  be  happy  to  supply  data  on  request.  Also  we  would  welcome  the 
opportunity  to  discuss  the  project  with  you.  Thank  you. 


Wilma  Anderson,  Chairperson, 
ad  hoc  Committee  on  Pesticides 
SEATTLE  AUDUBON  SOCIETY 


home  address:  11018  Exeter  Avenue  NE 
Seattle,  WA  9Bl?5 
Ii9li8 
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SIERRA  CLUB  . . 

4534%  University  Way,  NE 
Seattle,  Washington  98105 

(206)  632-6157 


September  5,  1979 

Robert  Rawson 

Department  of  the  Army 

Seactle  District,  Corps  of  Engineers 

P.O.  Box  C-3755 

Seattle,  Washington  98124 


Dear  Mr .  Rawson , 


The  following  are  the  comments  of  the  Sierra  Club  on  the 
draft  environmental  impact  statement  (DEIS)  "Aquatic  Plant 
Management  Program  -  State  of  Washington" . 

First,  we  believe  that  this  DEIS  does  not  adequately  e- 
valuate  the  tradeoffs  involved  as  to  whether  the  plant  in 
question,  milfoil, should  be  "managed"  at  all.  There  is  very 
little  detail  provided  on  just  how  bad  the  milfoil  "problem" 
is,  and  on  the  other  side  of  the  question,  how  importent  are 
the  benefits  of  milfoil  growth.  Some  boaters  may  feel  milfoil 
interferes  with  their  recreation,  but  increasing  numbers  of 
bass  fisherman  find  milfoil  to  be  a  great  benefit  to  their 
sport.  Milfoil  provides  importent  habitat  for  waterfowl,  fish, 
and  microinvertebrates,  which  contributes  to  the  health  of  the 
entire  aquatic  ecosystem.  Before  milfcil  is  removed  from  that 
ecosystem,  those  benefits,  and  the  consequences  of  removing 
them,  must  be  more  fully  evaluated. 


Secondly,  we  are  not  convinced  that  the  number  and  extent 
of  the  areas  where  milfoil  is  growing  in  Washington  state  is 
increasing  at  all.  Some  areas  in  the  United  States  and  Canada 
where  milfoil  growth  has  increased  have  seen  that  growth  peak, 
and  then  decline.  Seattle  METRO'S  surveys  of  aquatic  plants 
in  the  King  County  area  show  evidence  that  milfoil  growth  has 
stabilized.  We  therefore  do  not  understand  the  urgency  with 
which  the  Army  Corps  seems  to  be  pursuing  milfoil  control. 

In  addition,  the  DEIS  does  little  or  nothing  to  delineate 
the  causes  of  milfoil  growth  in  northwest  waters.  Without  this 
information,  any  control  ( treatment)  program  is  likely  to  be 
cosmetic  in  nature,  necessitating  perennial  retreatments  be¬ 
cause  the  factors  favoring  milfoil  growth  have  not  been  changed 

The  discussion  of  2,4-D  as  a  control  method  is  completly 
lacking  in  information  with  which  to  evaluate  its  costs  and 
benefits.  The  DEIS  fails  to  adequately  outline  2,4-D' s  pre¬ 
dicted  efficacy  over  the  long  term.  Since  the  proposed  treat- 
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ment  areas  are  limited,  why  wouldn't  recolonization  from  ad¬ 
jacent  areas  result  in  rapid  regrowth?  If  so,  how  often  would 
the  areas  require  retreatment?  Largely  absent  from  the  DEIS 
are  references  to  studies  on  the  toxicity  and  carcinogenicity 
of  2,4-D  to  waterfowl,  fish,  and  other  aquatic  organisms.  Nor 
does  the  DEIS  deal  adequately  with  the  hazards  of  drift  of 
2,4-D,  and  other  herbicides,  in  the  aquatic  environment.  How 
are  wetlands,  and  other  ecologically  sensitive  areas  in  or  ad¬ 
jacent  tc  the  treatment  areas  to  be  protected  from  toxic  ef¬ 
fects?  We  are  concerned  that  the  use  of  2,4-D  and  other  herb¬ 
icides  as  proposed  in  the  DEIS  may  present  an  unnecessary  and 
unacceptable  risk  to  the  health  of  local  aquatic  ecosystems, 
and  thus  we  feel  that  it  should  not  be  utilized. 

The  benefits  of  harvesting  milfoil  with  an  aquatic  mower 
are  not  considered  in  great  enough  depth  in  the  DEIS.  Some  . 
research  suggests  that  harvesting  poses  much  less  risk  to  fish 
and  wildlife  in  and  around  the  treatment  area.  Habitat  dis¬ 
turbance  is  minimized,  since  the  plant  cover  along  the  bottom 
remains  in  place,  and  there  is<no  threat  of  toxic  impacts  on 
adjacent  areas  as  there  is  with  herbicides.  And,  by  removing 
the  nutrients  in  the  plant  material  harvested,  the  need  for 
perennial  retreatments  may  be  reduced,  along  with  the  costs. 

There  is  little  information  presented  in  the  DEIS  with 
which  to  make  decisions  on  other  treatment  alternatives,  such 
as  bottom- cove ring  with  Aquascreen.  Biological  treatment  is 
dismissed  shortly  as  either  infeasible  or  a  subject  for  future 
research.  We  feel  these  options  must  be  explored  more  fully 
before  final  treatment  decisions  are  made. 

Because  of  the  varying  individual  character  of  the  aquat¬ 
ic  ecosystems  in  the  proposed  treatment  areas,  the  need  for 
site-specific  analysis  is  paramount  to  any  consideration  df 
milfoil  "management" .  Some  areas  may  contain  spawning  grounds 
for  bass,  or  rearing  grounds  for  migrating  salmon;  some  may 
be  importent  habitat  areas  for  waterfowl;  still  others  may 
have  water  currents  that  make  chemical  treatments  extremely 
hazardous  due  to  possible  drift  effects.  Little  distinction 
is  made  in  the  DEIS  between  lake  habitat  and  river  habitat. 

The  DEIS  is  totally  deficient  in  site-specific  analysis  of 
this  kind. 

The  cost/benefit  analysis  hardly  deserves  the  name,  it 
is  so  lacking  in  substance.  We  are  told  that  more  data  is 
contained  in  the  Design  Memorandum,  but  this  document  was  not 
available  to  the  public  for  review  during  this  comment  period. 
How  are  citizens  and  elected  officials  to  make  competent 
choices  when  the  information  they  need  on  which  to  base 
those  choices  is  not  available?  The  handling  of  a  review 
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process  in  this  fashion  seems  to  us  to  be  not  in  keeping  with 
either  th'  letter  or  intent  of  the  Clean  Water  Act,  and  its 
public  participation  requirements. 

The  DEIS  expresses  concern  that  if  milfoil  is  not  con¬ 
trolled  now,  it  will  "infest"  ever  greater  areas  of  freshwa¬ 
ter  in  Washington  state.  As  stated  above,  we  question  whether 
milfoil  growth  is  expanding.  Moreover,  we  do  not  understand 
how  treating  very  limited  areas  along  private  docks  and  ma¬ 
rinas,  leaving  the  vast  majority  of  the  milfoil  acreage  un¬ 
treated  is  going  to  stop  the  growth  you  project?  If  these 
treatments  are  not  intended  to  stop  that  growth,  what  is  the 
purpose  of  this  "management  program"? 

Finally,  we  do  not  see  how  the  Army  Corps  can  justify 
the  rapidity  with  which  this  process  has  been  moving  forward, 
and  indeed  the  writing  of  this  DEIS  at  all  now,  when  Seattle 
METRO  has  not  yet  completed  their  two-year  research  project 
on  milfoil  biology  and  control.  The  knowledge  METRO  is  pro¬ 
ducing  will  likely  be  invaluable  to  any  statewide  look  at  the 
milfoil  question.  It  seems  to  us  at  least  premature,  and  per¬ 
haps  rash  for  the  Army  Corps  to  be  proposing  milfoil  control 
before  METRO'S  study  is  completed.  We  must  reiterate  that  we 
need  to  know  the  cause  of  milfoil  growth  in  the  Northwest  be¬ 
fore  we  try  to  limit  that  growth;  and  METRO'S  study  may  pro¬ 
vide  s« me  useful  insights  into  that  question. 

We  thank  you  for  the  opportunity  to  review  this  DEIS, 
and  await  your  response  to  these  comments. 

Sincerely, 


Tom  Eckman,  Chairman 
Cascade  Chapter 
Sierra  Club 


cc ;  Bob  Burd,  U.S.  Environmental  Protection  Agency 
John  Lampe,  Seattle  METRO 
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WASHINGTON 

Dixy  Lm  Ray 
Governor 


DEPARTMENT  OF  GAME 

600  North  Capitol  Way,  GJ  U  Otyrrp*.  WA  98504  20^753-5700 


September  11 ,  1979 


Lt.  Col.  Maxey  B.  Carpenter,  Jr. 

U.  S.  Army  Corps  of  Engineers 
Seattle  District 
P.  0.  Box  C-3755 
Seattle,  Washington  98124 

DRAFT  ENVIRONMENTAL  IMPACT  STATEMENT; 

Aquatic  Plant  Management  Program 


Colonel  Carpenter: 

We  find  that  Department  of  Ecology  did  not  accurately 
summarize  our  comments  on  your  document.  In  our  response 
dated  August  23,  1979,  we  stated: 

"We  have  concerns  over  the  use  of  chemicals  to 
control  milfoil.  Because  they  are  non-selective, 
we  recommend  that  endothall,  casoron,  diquat, 
simazine,  silvex,  and  fenac  not  be  used.  While 
2,4-D  appears  to  be  least  damaging  herbicide,  we 
are  not  confident  that  it  would  not  impact  fish 
fry  nor  possibly  present  long-term  impacts  to 
fish  or  wildlife  production.  In  general,  we  would 
recommend  against  its  use  in  wetlands  and  spawning 
and  rearing  sites  for  salmonids  and  spiny-rayed 
fishes.  For  control  of  milfoil  adjacent  to  sensi¬ 
tive  areas  we  would  recommend  only  hand  removal." 

This  is  substantially  different  from  the  summary  of  our 
statements  provided  by  Department  of  Ecology. 

It  has  been  the  usual  policy  for  Department  of  Ecology  to 
send  copies  of  our  letters  to  the  responsible  federal 
agency.  This  approach,  we  feel,  helps  avoid  confusion  in 
communication  between  agencies. 
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We  hope  this  letter  clarifies  our  comments  and  allows 
your  agency  to  produce  an  accurate  document. 

Sincerely, 

THE  DEPARTMENT  OF  GAME 


Bob  ZeigTer,  Applied  Ecologist 
Environmental  Affairs 
Habitat  Management  Division 
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August  23,  1979 


Maxey  B.  Carpenter,  Jr. 

Lt.  Colonel,  Corps  of  Engineers 

Acting  District  Engineer 

Seattle  District,  Corps  of  Engineers 

P.0.  Box  C-3755 

Seattle,  Washington  98124 

DRAFT  ENVIRONMENTAL  IMPACT  STATEMENT: 

Aquatic  Plant  Management  Program  - 
State  of  Washington  (Lake  Washington, 

King  County,  and  Lake  Osoyoos  and 
Okanogan  River  in  Okanogan  County) 

Colonel  Carpenter: 

Your  document  was  reviewed  by  our  staff  as  requested;  our 
comments  follow. 

We  concur  that  Eurasian  watermilfoil  can  create  problems. 

However,  we  recommend  that  control  be  directed  to  areas 
of  heavy  boating  and  swimming  use.  In  your  discussion  of 
marsh  areas  (page  41)  you  state,  "Care  must  be  taken  in  the 
selection  of  control  methods  to  insure  that  the  fish  and 
wildlife  values  of  sensitive  sites  are  protected".  Unless 
the  milfoil  is  detrimental  to  fish  resources  in  these  areas, 
would  ir  be  necessary  to  attempt  to  control  it  in  these  sen¬ 
sitive  sites? 

We  have  concerns  over  the  use  of  chemicals  to  control  milfoil. 
Because  they  are  non-selective ,  we  recommend  that  endothall, 
casoron,  diquat,  simazine,  silvex,  and  fenac  not  be  used. 

While  2,4-D  appears  to  be  least  damaging  herbicide,  we  are  not 
confident  that  it  would  not  impact  fish  fry  nor  possibly  pre¬ 
sent  long-term  impacts  to  fish  or  wildlife  production.  In 
general,  we  would  recommend  against  its  use  in  wetlands  and 
spawning  and  rearing  sites  for  salmonids  and  spiny-rayed  fishes. 
For  control  of  milfoil  adjacent  to  sensitive  areas  we  would 
recommend  only  hand  removal.  We  have  included  information  we 
have  on  spiny-ray  habitat  in  Lake  Washington. 

We  are  also  concerned  with  the  impact  of  large  amount  of  dis¬ 
solved  oxygen  being  "taken  out  of  the  water  by  the  biological 
decomposition  of  dead  milfoil".  This  can  be  critical  since 
the  preferred  time  for  chemical  treatment  is  summer,  a  time 
when  dissolved  oxygen  is  reduced  as  a  result  of  elevated 
water  temperature. 
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We  concur  with  your  statement  on  page  67:  "Biological 
control  may  be  the  most  economical  and  the  least  dis¬ 
ruptive  method  to  deal  with  milfoil.  However,  we  are 
concerned  with  the  long-term  impacts  of  the  importation 
of  exotic  species.  It  is  illegal  to  import  or  have 
possession  of  the  white  amur  in  Washington  State 
(WAC  232-12-670  of  RCW  77.04).  For  biologic  control, 
we  would  recommend  using  native  species  of  insects  or 
planting  native  aquatic  vegetation  such  as  water  lilies 
or  other  macrophytes  that  may  resist  milfoil  infestation. 
Additional  research  should  be  performed  to  identify  the 
best  biologic  control  to  use  (page  62) . 

Have  marinas,  bulkheads,  and  breakwaters  encouraged  the 
growth  of  milfoil  by  restricting  flushing?  Could  hydraulic 
improvements  to  allow  greater  flushing  help  control  growth 
in  these  heavily  used  areas? 

Is  there  any  possibility  that  milfoil  control  could  actually 
encourage  infestation  by  maintaining  conditions  that  allow 
for  explosive  growth  and  eliminating  natural  limiting  factors 
If  all  vegetation  is  removed  from  an  area  would  this  allow 
recolonization  of  the  milfoil? 

On  page  11  you  state,  "One  of  the  main  problems  with  harvest¬ 
ing  milfoil  is  upland  disposal.  Transport  and  handling  are 
expensive  and  many  attempts  have  been  made  to  find  a  use  for 
the  harvested  milfoil  to  partially  defray  the  cost."  Would 
it  bo  possible  to  allow  gardeners  to  pick  up  composted  mil¬ 
foil?  Milfoil  could  serve  as  a  source  of  potassium.  It  may 
not  be  necessary  to  transport  but  it  could  be  given  to  gar¬ 
deners  who  would  haul  it  away. 

Is  there  any  correlation  between  milfoil  and  encephalitis 
outbreaks?  It  seems  unlikely  that  milfoil  would  increase 
mosquito-borne  diseases  (page  58) . 

Additional  comments  follow  on  Lake  Washington  and  the 
Okanogan  River  system. 

Lake  Washington  is  important  for  wildlife  production  espe¬ 
cially  in  the  ten  remaining  wetland  areas.  Lake  Washington 
also  provides  waterfowl  feeding  and  resting  area  during  fail 
migration  (page  41)  . 

Okanogan  River  and  Lake  Osoyoos  are  both  important  for  fish 
and  wildlife  production  as  well  as  a  source  of  irrigation 
water  (page  44).  Does  this  system  hold  potential  for  serious 
milfoil  infestation?  It  would  seem  that  hydraulic  factors 
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involved  in  the  river  and  reservoir  would  prevent  massive 
milfoil  growth.  Stream  flow,  fluctuating  water  levels 
and  low  reservoir  productivity  should  limit  milfoil. 

Would  you  explain  what  type  of  barrier  would  be  constructed 
in  Okanogan  River  to  prevent  the  spread  of  milfoil  (page  30)? 
Would  it  interfere  with  fish  migration? 

While  different  control  methods  would  be  appropriate  in 
different  cases,  extreme  care  should  be  taken  to  insure  that 
impacts  to  fish  and  wildlife  are  minimal.  Milfoil  control 
measures  would  require  Hydraulics  Project  Approval  from  the 
Departments  of  Fisheries  and  Game. 

Thank  you  for  sending  your  document.  We  hope  you  find  our 
comments  helpful. 

Sincerely, 

THE  DEPARTMENT  OF  GAME 


Bob  Zeiglef,  Applied  Ecologist 
Environmental  Affairs 
Habitat  Management  Division 


BZ:mjf 
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WASHINGTON  ENVIRONMENTAL  COUNCIL 

107  South  Main  Street  /  Seattle,  Washington  96104  /  (206)  623-1483 


13  Sept  1979 


AAUW  —  Late  Wtehmaon  Branch 
AAUW  —  Washington  Stato  Drvtoion 
Air  duality  Coalition 
Alpma  Roamars 
Alpma  Latea  Protscnon  Sociaty 
Amancan  Vnsttuta  ot  Plannara  — 
Washington  Chaplar 

Amancan  Sociaty  o*  Landscape  AtchMacw 
Stack  Hats  Audubon  Sociaty 
Blue  Mountain  Audubon  Sociaty 
Cascade  Wilderness  Club 
Chuctenut  District  of  Gardsn  Clubs 
Citizens  tor  Better  Government 
Citizens  tor  the  Improvement  ot 
Nursing  Homes 
Coalition  Against  CM  Pollution 
CohnSe  Valley  Environmental  Council 
Concerned  About  Trident 
Cougar  lutes  WSdemess  Alliance 
Earth  Cara  Organization 
Environmental  Education  Corum 
ot  Washington 
Everett  Garden  Club 
Floating  Homes  Association 
Greenpeace  —  Seattle 
Hood  Canal  Environmental  Council 
Intermountain  Alpine  Club 
Izaak  Walton  Leagus  ot  America 
Kottte  River  Conservation  Group 
Kitsap  Audubon  Sociaty 
Laebugton  Salmon  Chapter. 

Northwest  Steelhead  and  Salmon 
Council  ot  Trout  Unltd 
Lake  Skckney  Garden  Club 
Lower  Columbia  Basin  Audubon  Sociaty 
Manna  Technology  Society. 

Puget  Sound  Section 
Mercer  Island  Environmental  Council 
Mondate  Community  Club 
Niaqually  Delta  Association 
No  Oil  Port 

North  Cascades  Audubon  Sociaty 
North  Cascades  Conservation  Council 
North  Central  Washington  Audubon  Society 
North  University  Garden  Club 
Northwest  Fly  Anglais 
Northwest  Steelheaders  Council 
Northwest  Steelhead  Salmon  Council 
of  Trout  Unlimited 
Oak  Harbor  Garden  Club 
Okanogan  Citizens  Against  Tome  Sprays 
Olympic  Park  .Associates 
Olympic  Peninsula  Audubon  Society 
Pacific  County  Environmental  Council 
Pllchuek  Audubon  Society 
Protect  the  Peninsula  s  Future 
Queen  Anne  Garden  Club 
Recreational  Equipment.  Inc 
Save  A  Valuable  Environment 
Save  Cypress  Island  Committee 
Seattle  Audubon  Society 
Seattle  Garden  Club 
Seattle  Recycling.  Inc 
Sierra  Chib  —  Cascade  Chapter 
Sierra  Club  —  Columbia  Group 
Skagit  Alpine  Club 
Skagit  Environmental  Council 
Skagitonians  Concerned  About 
Nuclear  Plants 
Skagit  River  League 
Snoqualmte  District.  Washington  Stale 
Federation  of  Garden  Clubs 
Southwest  Waenington  Environmental 
Team 

Sookane  Mountaineers.  Inc. 

Spokane  Audubon  Society 

Steelhead  Trout  Club  ol  Washington 

Tacoma  Mountaineers 

Tahoma  Audubon  Society 

The  Mountaineers 

The  Ptarmgans 

The  Town  Forum.  Inc. 

Thurston  Action  Committee 
Trailblazers 

Vancouver  Audubon  Society 
Washington  Fly  Fishing  Club 
Wsshmgton  Kayak  Club 
Washington  Roadside  Council 
Washington  State  Environmental 
Health  Association 
Willapa  Hills  Audubon  Sociaty 
Yakima  V allay  Audubon  Society 
Zero  Population  Growth  —  Saattie 


From:  Washington  Environmental  Council 

To:  U.S.  Army  Corpa  of  Engineers,  Seattle  Dlatrlct 

Re:  Comments  on  Draft  EIS  on  Aquatic  Plant  Management 

Program 

Dear  Sirs: 

This  letter  is  written  in  response  to  the  Corps  of 
Engineers'  draft  impact  statement  "Aquatic  Plant  Management 
Program'.'  We  wish  our  comments  to  be  included  in  the  final 
EIS. 

The  Washington  Environmental  Council  recogmlzes  that  the 
aquatic  plant,  Eurasian  Milfoil,  has  become  a  nuisance  to 
water  sports  in  Washington  state  in  recent  years.  However, 
we  have  never  seen  any  firm  indication  that  it  represents 
a  qafety  hazard  to  responsible  swimmers  and  boaters.  In 
light  of  this,  we  are  increasingly  concerned  over  the  poten¬ 
tial  application  of  toxic  chemicals  in  our  lakes  and  water¬ 
ways  for  the  removal  of  an  aquatic  plant  which,  by  the  Corps' 
own  admission,  has  benefits  to  wildlife  (page  7)  and  lake 
nutrient  level  reduction  (page  50).  This  is  particularly 
true  when  the  Corps'  entire  economic  justification  for  the 
project  is  recreational  (page  28). 

The  EIS's  information  on  toxicity  of  the  proposed 
chemicals,  particularly  2,4-D,  is  inadequate.  While  the 
exact  impact  of  2,4-D  on  humans  and  wildlife  Is  still  debated, 
there  is  a  growing  body  of  evidence  which  suggests  it  is  both 
carcinogenic  and  teratogenic.  We  direct  your  attention 
specifically  to  a  1979  study  done  by  Alvin  Reuber  at  the 
National  Cancer  Institute.  The  EIS  itself  states  (page  A-2) 
that  long-term  impacts  of  low  concentrations  of  2,4-D  are 
not  known.  The  implication  on  page  59  that  these  chemicals 
are  safe  in  the  amounts  used  for  aquatic  plant  control  should 
be  removed  from  the  final  impact  statement.  Both  the 
National  Academy  of  Sciences  and  the  Surgeon  Ceneral  have 
stated  that  there  is  no  threshold  level  for  toxic  chemicals. 
Any  amount  should  be  considered  dangerous.  Chemicals 
should  not  be  considered  innocent  until  proven  guilty.  Given 
the  uncertainties  surrounding  the  safety  of  the  proposed 
chemicals  the  Cores  should  show  extreme  hesitation  in  sanc- 
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t toning  their  release  Into  public  waters  when  alternate  nethoda  are  pos¬ 
sible. 

The  Corps'  EIS  projects  the  'potential'  spread  of  milfoil  In 
Washington  state  (page  11)  and  suggests  in  the  public  brochure  that  this 
spread  would  impact  not  only  recreation  but  irrigation  and  electric 
generation.  The  WEC  would  like  to  caution  the  Corps  to  emphasise  In  the 
final  EIS  that  both  the  snread  of  the  plant  and  Its  adverse  Impacts  are 
only  possibilities.  They  have  not  yet  and  may  never  occur.  No  mention  Is 
made  in  the  EIS  of  the  natural  growth  and  decline  cycles  of  milfoil. 

While  Chesapeake  Bay  Is  mentioned  (page  2)  as  an  area  of  serious  milfoil 
manifestation  In  the  1960 's,  no  mention  la  made  of  the  fact  that  the  Bay 
la  presently  experiencing  a  natural  dle-back  of  the  plant.  This  natural 
reduction  In  growth  is  also  occurlng  In  the  Wisconsin  Lake  region  and 
does  not  appear  to  be  attributable  to  the  mechanical  controls  used  In 
that  area.  The  causes  of  these  declines  are  little  known;  but  the  pat¬ 
tern  of  explosive  growth  followed  by  declining  abundance  seems  typical. 
Consideration  and  study  of  these  natural  growth  cycles  should  be  made 
before  commitment  to  a  potentially  environmentally  damaging  control 
program  is  undertaken. 

Where  control  is  deemed  necessary,  the  WEC  supports  the  Corps' 
proposed  use  of  mechanical  controls.  The  techniques  have  been  used  with 
great  success  in  the  lakes  and  waterways  of  Ontario,  British  Columbia, 
Wisconsin,  New  York,  and  California.  Mechanical  harvesters  can  be  used 
without  significantly  impacting  fish  and  wildlife  populations  and  may 
actually  be  useful  in  creating  conditions  beneficial  to  wildlife.  Ac¬ 
cording  to  the  EIS,  the  mechanical  harvest  control  methods'  negative 
environmental /sociological  impacts. 

In  light  of  the  obvious  benefits  of  harvesting,  the  WEC  is  con¬ 
cerned  that  the  emphasis  of  the  drsft  EIS  appears  to  be  on  chemical 
control.  Information  on  harvesting  is  scattered  throughout  the  document 
with  no  mention  in  an  appendix  of  the  facts  and  figures  on  performance 
that  are  available  from  the  existing  harvesting  programs  in  this  country 
and  Canada.  The  bibliography  suggests  that  much  less  attention  was  given 
to  chemical  controls . 

The  Corps'  emphasis  on  the  problems  of  harvested  milfoil  disposal  is 
unjustified.  Given  the  preponderance  of  home  and  truck  gardening  in  the 
Seattle  area  and  the  cooperation  of  local  environmental  and  agricultural 
organisations  In  coordinating  disposal/composting  efforts,  this  so-called 
'problem*  could  actually  become  a  side  benefit. 

The  View  Ridge  Community  PeaPatch  is  already  involved  in  composting 
the  milfoil  harvested  by  METRO  earlier  this  year.  The  coordinators  of 
the  project,  Emily  Mandelbaum  and  Jim  and  Vlkl  Bruvold,  are  enthusiastic 
about  expanding  their  facilities  to  a  larger  scale. 

No  Information  is  given  comparing  costs  of  mechanical  and  chemical 
control.  Are  we  to  assume,  therefore,  that  the  costs  are  similar?  The 
EIS  states  on  page  60  that  "many  property  owners  ....  feel  that  chemical 
control  Is  the  most  effective  snd  snd  the  least  expensive  available." 

Ia  this  feeling  justified?  The  Corps'  EIS  Indicates  hsrvesting  is  as 
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effective  as  chemical  control.  It  might  veil  be  more  effective  when  the 
necessity  of  refraining  from  chemical  control  during  optimum  spray  times 
because  of  salmon  spawning  season  is  considered.  Estimates  from  other 
parts  of  the  country  on  harvesting  run  from  $62  to  $600  per  acre.  Even 
the  wide  variation  in  costs  according  to  individual  lake  conditions, 
mechanical  harvesting  still  appears  cost  competitive  when  compared  to  the 
$300  per  acre  rough  estimate  for  chemical  control  given  at  the  Department 
of  Ecology's  public  hearings  in  April  of  1979.  As  was  mentioned  by 
James  Carsner  of  Aquatic  Control,  mechanical  harvesting  will  become  increa- 
singly  attractive  as  the  costs  of  petrochemically  derived  herbicides 
continue  to  soiral  uoward.  Harvesting  costs  muct  be  clearly  defined  and 
comoared  to  equally  clearly  defined  costs  of  chemical  control  in  the 
final  EIS. 

Another  alternate  technique  which  is  given  Inadequate  attention  in 
the  Corps'  EIS  is  bottom  screening.  It  is  deemed  an  improbable  control 
because  of  its  high  per  acre  cost.  However,  this  technique  can  be  very 
effective  in  small  areas  around  moorages  and  swimming  beaches  where  complete 
control  is  desirable.  James  Carsner  pointed  out  at  the  public  hearings 
that  the  high  cost  figure  in  the  draft  and  public  brochure  is  deceptive. 
Screening  would  be  done  in  ar^as  much  smaller  than  an  acre.  He  estimated 
the  cost  for  a  private  home  owner  would  be  $700  to  $800  (and  screens  can 
be  used  year  after  year).  With  the  rental  programs  which  are  available 
that  cost  could  be  reduced  further.  High  initial  costs  would  be  offset 
by  long  service  life. 

We  were  surpised  that  both  the  Corps  in  its  DEIS  and  its  local 
sponsor  the  DOE  should  mention  possible  Illegal  use  of  chemicals  by 
private  property  owners  as  a  rationale  for  instigating  a  chemical 
control  program.  Personal  abuse  of  the  law  is  the  worst  possible  jus¬ 
tification  for  governmental  sanction  of  any  program  or  method  of 
treatment.  Vigilante  dumping  of  chemicals  is  not  a  question  of  civil 
disobedience.  It  is  simply  breaking  the  law.  In  the  future,  both 
the  Corps  and  the  DOE  should  take  the  strongest  possible-  stance 
against  this  practice. 

One  of  the  items  of  concern  to  the  Corps  is  the  Impact  of  the 
program  on  community  cohesion  (page  60).  We  object  to  the  implication 
that  any  aquatic  plant  control  program  "Is  sure  to  cause  Increased 
friction"  between  environmentalists  and  property  owners.  Must  we  infer 
from  this  statement  that  no  environmentally  sound  control  program  is 
possible?  It  is  clear  even  from  the  preliminary  report  of  the  Corps 
that  an  environmentally  sound/economically  feasible  program  jjs  pos¬ 
sible.  A  mechanical  harvest  program  coupled  with  screening  in  shallow 
beach  and  dock  areas  would  provide  an  effective  solution  not  only  to 
the  aesthetic ? re creations l  needs  of  the  lakeside  property  owners  but 
to  aesthetic ^environmental  needs  of  conservationists  and  the  community 
at  large.  This  option  must  be  given  adequate  attention  in  the  final 
EIS. 


We  appreciate  this  opportunity  to  comment  on  the  draft  impact 
statement. 


Sincerely, 


Kathleen  Beamer 
Executive  Director 
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Grant  County  Chapter,  W.E.C. 
1165  Yakima  Street 
Ephrata,  WA  9SS23 

WASHINGTON  ENVIRONMENTAL  COUNCIL 

107  South  Main  Street  /  Seattle,  Washington  98104  /  (206)  623-1483 


AAUW  —  LiVi  WuMngton  Brandi 
AAUW  —  Washington  State  Division 
Air  Quality  Coalition 
Alpine  Roamera 
Alpine  Lakes  Protection  Society 
American  Institute  ol  Planners  — 
Washington  Chapter 

American  Society  of  Landscape  Architects 
Black  Hills  Audubon  Society 
Blue  Mountain  Audubon  Society 
Cascade  Wilderness  Club 
Chuckanut  District  of  Garden  Clubs 
Citizens  for  Better  Government 
C.tizens  for  the  Improvement  ol 
Nursing  Homes 
Coalition  Against  Oil  Pollution 
Colville  Valley  Environmental  Council 
Concerned  About  Trident 
Cougar  Lakes  Wilderness  Alliance 
Eartn  Care  Organization 
Environmental  Education  Foam 
of  Washington 
Everett  Garden  Club 
Floating  Homes  Association 
Greenpeace  —  Seattle 
Hood  Canal  Environmental  Coundl 
Inteimountain  Alpine  Club 
Izaak  Walton  League  of  America 
Kettle  River  Conservation  Group 
Kitsap  Audubon  Society 
Lnebugton  Salmon  Chapter, 

Northwest  Sleelhead  and  Salmon 
Coundl  of  Trout  Unltd. 

Lake  Stickney  Garden  Club 

Lower  Columbia  Basin  Audubon  Society 

Marine  Technology  Society, 

Puget  Sound  Section 
Mercer  Island  Environmental  Council 
Mondake  Community  Club 
Nisqually  Delta  Association 
NoOil  Port 

North  Cascades  Audubon  Society 
North  Cascades  Conservation  Council 
North  Central  Washington  Audubon  Society 
North  University  Garden  Club 
Northwost  Fly  Anglers 
Northwest  Steelheaders  Council 
Northwest  Sleelhead  Salmon  Council 
of  Trout  Unlimited 
Oak  Harbor  Garden  Club 
Okanogan  Citizens  Against  Tonic  Sprays 
Otympic  Park  Associates 
Olympic  Peninsula  Audubon  Society 
Pacific  County  Environmental  Council 
Pilchuck  Audubon  Society 
Protect  the  Peninsula's  Future 
Queen  Anne  Garden  Club 
Recreational  Equipment.  Inc. 

Save  A  Valuable  Environment 
Save  Cypress  Island  Committee 
Seattle  Audubon  Society 
Seattle  Garden  Club 
Seattle  Recycling,  Inc 
Sierra  Club  —  Cascade  Chapter 
Sierra  Club  —  Columbia  Group 
Skagit  Alpine  Club 
Skagit  Environmental  Coundl 
Skagitonians  Concerned  About 
Nuclear  Plants 
Skagit  River  League 
Snoquulmie  District.  Washington  State 
Federation  of  Garden  Clubs 
Southwest  Washington  Environmental 
Team 

Spokane  Mountaineers.  Inc, 

Spokane  Audubon  Society 

Sleelhead  Trout  Club  of  Washington 

Tacoma  Mountaineers 

Tahoma  Audubon  Society 

The  Mountaineers 

The  Ptarmigans 

The  Town  Forum,  Inc 

Thurston  Action  Committee 

Trallblazers 

Vancoui  ar  Audubon  Society 
Washington  Fly  Fishing  Cluo 
Washington  Kayak  Club 
Washington  Roadside  Council 
Washington  State  Environmental 
Health  Asaodation 
Willapa  Hills  Audubon  Society 
Yakima  Valley  Audubon  Soeioty 
Zero  Population  Growth  —  Seattle 


Army  Corps  of  Engineers,  Seattle  District 
P.0.  Box  C- 3755 
Seattle,  WA  9&L24 

Sirs/Madams : 

The  Grant  County  Chapter  of  the  Washington  Environ¬ 
mental  Council  respectfully  submits  the  following  comments 
concerning  the  draft  Environmental  Impact  Statement  for 
the  Aquatic  Plant  Management  Program  for  the  State  of 
Washington. 

First,  a  non-chemical  approach  to  the  problem  of 
milfoil  infestation  would  be  preferred.  The  herbicide 
2,4-D  seems  to  have  adverse  health  effects,  the  full  range 
of  which  are  not  yet  delineated.  The  level  of  2,4-D 
application  proposed  by  the  Corps  is  too  great  relative 
to  our  knowledge  of  the  effects  of  this  chemical  on 
humans  and  midlife. 

While  mechanical  harvesting  of  the  milfoil  also  has 
problems,  we  do  believe  the  Corps  should  thoroughly 
analyze  the  different  types  of  devices  and  methods 
available  to  harvest  milfoil.  For  example,  mention 
should  be  made  of  the  Maggs  milfoil-cutting  machine 
being  developed  in  Richmond,  British  Columbia,  and  already 
successfully  tested  in  Lake  Okanogan  in  July  of  this  year. 
This  plow  cleared  600  square  yards  of  dense  milfoil, 
including  root  nodules,  in  a  one-hour  test  run.  Accord¬ 
ing  to  Mel  Maxnuk  of  the  British  Columbia  Water  Investi¬ 
gation  Branch  in  Vernon,  inspection  near  the  end  of 
August  showed  the  area  plowed  by  the  machine  had  remained 
clear  of  growth.  Reference:  Wenatchee  World,  Aug.  27 »  1979 

We  would  also  like  a  more  detailed  cost-benefit 
analysis  presented  in  the  final  EIS,  We  would  particularly 
want  to  point  out  that  a  cost  not  identified  in  your 
analysis  would  include  the  money  spent  to  prevent  chemical 
applications  in  Lake  Washington.  If  the  cost  to  a  private 
landowner  for  spraying  is  an  identified  benefit  of  the 
program,  then  it  should  follow  that  the  costs  incurred 
by  public  non-profit  community  organizations  to  prevent 
herbicide  application  would  have  to  be  identified  as  a 
cost  of  your  program. 

Lastly,  the  Grant  County  Chapter  of  the  W.E.C.  would 
like  to  know  where  Grant  County  waters,  including  Billy 
Clapp  Lake,  Banks  Lake,  and  the  Evergreen  Reservoir, 
stand  in  your  program,  in  recognition  of  their  inclusion 
in  the  draft  EIS  as  infested  areas. 


DEDICATED  TO  THE  PROMOTION  OF  CITIZEN,  LEGISLATIVE 


AND  ADMINISTRATIVE  ACTION  TOWARD  PROVIDING  A  BETTER  ENVIRONMENT 
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Mr.  &  Mrs.  William  R.  Favro 
829  E.  Lake  Sammamish  Shorelane  S.  E. 
Issaquah,  Washington  98027 

September  14,  1979 


Department  of  the  Army 
Seattle  District  Corps  of  Engineers 
P.  0.  Box  C-3755 
Seattle,  Washington  98124 

Attn :  Robert  Rawson 

Gentlemen : 

I  have  just  received  the  Draft  Environmental  Impact  Statement 
entitled  "Aquatic  Plant  Management  Program  -  State  of  Washington" 
which  you  have  mailed  to  me. 

I  would  like  to  put  on  notice  that  my  Wife  and  I  and  also 
my  neighbors  get  water  out  of  Lake  Sammamish  for  domestic  water- 
supply  and  we  are  very  concerned  about  the  possibility  of  the 
use  of  herbicides  in  Lake  Sammamish  and  their  affect  on  our 
water  supply  and  our  health. 

We  therefore  are  very  strongly  opposed  to  the  use  of  any 
herbicides  in  Lake  Sammamish. 
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Friends  of  the  Earth 


September  14, 


1979 


Col.  Leon  K.  Moraski 
District  Engineer,  Seattle  District 
U.S.  Army  Corps  of  Engineers 
P.0.  Box  C-3755 
Seattle,  WA  98124 


Dear  Col.  Moraski: 

The  following  constitutes  the  comments  of  Friends  of  the  Earth  on  the  draft 
environmental  impact  statement  (EIS)  for  the  Corps  of  Engineers  proposed  Aquatic 
Plant  Management  Program  for  Washington  state. 

The  environmental  impact  statement  is  intended  to  help  public  officials  make 
decisions  that  are  based  on  a  understanding  of  environmental  consequences  but 
this  EIS  cannot  fulfill  this  purpose  because  it  fails  to  adequately  describe 
the  environment  of  the  areas  to  be  affected  by  the  proposed  program. 

The  Columbia  River  environment  is  not  even  discussed  in  the  draft  EIS  yet  five 
reaches  of  the  Columbia  are  part  of  the  Eurasian  watermilfoil  prevention  program 
and  according  to  the  Aquatic  Plant  Management  Program  Public  Brochure,  August 
1979  (but  not  the  draft  EIS)  eradication  of  Eurasian  watermilfoil  colonies  in 
the  Columbia  River  Reservoirs  will  be  attempted  using  applications  of  2,4-D, 
the  suction  dredge,  rotovation,  or  hand  pulling.  40  CFR  1502.15  states  that 
the  EIS  shall  succinctly  describe  the  environment  of  the  areas  to  be  affected 
by  the  alternatives  under  consideration.  The  Corps  of  Engineers  has  not  done 
this  with  respect  to  the  Columbia  River  and,  in  fact,  only  one  sentence  appears 
in  the  draft  EIS  which  indicates  that  five  reaches  of  the  Columbia  are  indeed 
part  of  the  prevention  program  (Page  30,  Sec.  1.06.4).  Considering  the  import¬ 
ance  of  the  Columbia  River  to  the  Pacific  Northwest  the  environment  of  the 
Columbia  should  be  examined  and  the  impact  of  the  proposed  prevention  program 
as  it  affects  the  Columbia  should  be  discussed. 

In  addition  to  the  omission  of  a  discussion  of  the  Columbia  River,  Sec.  2 
suffers  from  a  lack  of  site  specific  information.  This  is  critical  because 
the  actual  treatment  methods  to  be  used  at  each  specific  site  (and  the  sub¬ 
sequent  environmental  impact)  have  not  yet  been  determined  and  according  to 
the  draft  EIS  onsite  environmental  conditions  will  be  a  factor  in  determining 
which  treatment  methods  are  to  be  used.  The  information  presented  in  Sec.  2 
is  of  such  a  general  nature  that  the  decision  on  which  treatment  method  to  use 
at  a  specific  site  cannot  be  made  based  on  an  understanding  of  the  environmental 
consequences.  In  order  to  make  an  informed  decision  about  which  treatment 
method  to  use  at  a  specific  site  it  is  necessary  to  know  if  the  area  is  an 
ecologically  important  marsh,  if  the  area  is  subject  to  herbicide  drift,  if 
the  site  is  an  important  salmon  area,  if  the  area  has  any  irrigation  water 
intakes,  if  the  site  is  an  important  wildlife  area,  if  the  area  is  subject 
to  periods  of  low  dissolved  oxygen  concentrations,  etc.  The  draft  EIS  should 
have,  but  failed  to  identify  the  critical  onsite  environmental  conditions,  the 
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knowledge  of  which  is  necessary  for  proper  decisionmaking. 

Several  important  statements  are  made  in  the  draft  E1S  for  which  no  basis 
of  support  is  given.  40  CFR  1502.24  states  that  agencies  shall  make  explicit 
reference  to  the  scientific  and  other  sources  relied  upon  for  conclusions  in 
the  E1S.  On  page  56,  Sec.  4.06.5.1  the  Corps  of  Engineers  concludes  that 
no  fish  kills,  due  to  the  toxicity  of  2,4-D,  would  be  expected  at  the  concen¬ 
trations  used  to  control  Eurasian  watermilfoil.  The  data  listed  in  Appendix 
A  of  the  draft  EIS  representing  the  acute  toxicity  of  2,4-D  to  fish  does  not 
include  important  species  which  are  indigenous  to  Washington  and  therefore 
cannot  be  used  to  support  the  conclusion.  It  is  generally  recognized  that 
the  toxicity  of  2,4-D  to  salmonids  has  not  been  adequately  tested  and  the  data 
presented  in  Appendix  A  confirms  this.  Claims  made  that  fish  avoid  areas  treated 
with  2,4-D  and  that  the  impact  to  aquatic  organisms  would  be  minimized  by  timing 
the  herbicide  applications  are  unsubstantiated  and  we  question  the  effectiveness 
of  herbicide  application  timing  because  of  the  overlap  of  salmon  migrations, 
the  persistence  of  2,4-D  and  the  susceptibility  of  2,4-D  to  drift.  It  should 
be  noted  that  the  Aqua-Kleen  label  states  that  fish  and  other  aquatic  organisms 
may  be  killed  at  application  rates  recommended  on  the  label.  Aqua-Kleen  is  a 
granular  herbicide  product  containing  2,4-D  BEE. 

The  Corps  of  Engineers  states  on  page  A-2  of  the  draft  EIS  that  many  scientific 
studies  of  the  chronic  health  effects  of  2,4-D  have  been  done  but  the  results 
have  thus  far  been  inconclusive.  According  to  Dr.  Ruth  Shearer,  who  has  con¬ 
ducted  a  comprehensive  search  of  the  world-wide  literature  relating  to  the 
effects  on  the  public  health  of  using  2,4-D,  endothall,  diquat  and  dichlobenil, 
only  three  laboratory  studies  of  the  carcinogenicity  of  2,4-P  or  its  derivatives 
appear  in  the  scientific  literature  and  none  of  these  tests  meet  modern  environ¬ 
mental  toxicology  standards.  On  page  59,  Sec.  4.08.2  the  Corps  of  Engineers 
concludes  that  there  has  never  been  any  indication  that  2,4-D,  in  concentrations 
used  for  aquatic  plant  control,  would  cause  public  health  problems.  Both  the 
Seattle  Water  Department  and  King  County  have  recently  examined  the  public 
health  aspects  of  2,4-D  use  and  each  arrived  at  quite  different  conclusions. 

They  determined  that: 

1.  With  existing  information  there  is  still  a  reasonable  doubt  as  to  some 
possible  long  range  health  ramifications; 

2.  The  effects  of  long  term  human  exposure  have  not  been  conclusively 
established; 

3.  The  alleged  risks  of  using  2,4-D  are  sufficiently  serious  to  preclude 
its  use. 

The  Seattle  Water  Department  and  King  County  have  established  moratoriums  on 
the  use  of  2,4-D  in  areas  under  their  jurisdiction.  Both  of  these  agencies 
examined  the  toxicological  data  and  determined  that  2,4-D  has  not  been  proven 
safe  and  therefore  should  not  be  used.  The  Corps  of  Engineers  examined  the 
toxicological  data  and  determined  that  2,4-D  has  not  been  proven  hazardous  and 
therefore  should  be  considered  for  use.  We  are  very  disturbed  by  the  Corps  of 
Engineers'  attitude  toward  potential  health  hazards  and  feel  that  the  decision 
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to  use  herbicides  was  not  made  in  the  public's  best  interest.  If  there  was  a 
clear  and  overwhelming  benefit  associated  with  herbicide  use  then  the  Corps' 
position  might  be  justified.  However,  the  use  of  herbicides  to  control 
Eurasian  watermilfoil  will  result  merely  in  "chemical  mowing"  at  a  cost  not 
significantly  below  that  of  mechanical  harvesting.  2,4-D  is  currently  on  the 
EPA's  pre-RPAR  (Rebuttable  Presumption  Against  Registration)  list  and  if 
placed  in  R PAR  status  2,4-D  will,  for  the  first  time,  receive  a  thorough 
review.  Until  this  occurs  we  feel  that  2,4-D  should  not  be  used  if  acceptable 
alternatives  exist.  We  urge  the  Corps  of  Engineers  to  reconsider  its  support 
for  the  herbicides  2,4-D,  endothall,  diquat  and  dichlobenil. 

No  information  is  presented  in  the  draft  EIS  which  would  explain  how  the  costs 
and  benefits  of  the  Aquatic  Plant  Management  Program  were  determined  (pages 
28-29,  Sec.  1.05.4  and  page  30,  Sec.  1.06.4).  Instead  we  are  referred  to  the 
State  Design  Memorandum  which  has  not  yet  been  released  to  the  public. 

40  CFR  1502.21  states  that  no  material  may  be  incorporated  by  reference  into 
the  EIS  unless  it  is  reasonably  available  for  inspection  by  potentially  inter¬ 
ested  persons  within  the  time  required  for  comment.  The  Benefit/Cost  analysis 
for  the  Aquatic  Plant  Management  Program  deserves  public  review  and  comment 
but  this  was  not  possible  because  of  the  lack  of  information  presented  in  the 
draft  EIS.  A  detailed  discussion  of  the  methodology  and  derivation  of  the 
benefits  and  costs  should  have  been  included  as  an  appendix  to  the  draft  EIS. 
Since  this  was  not  done  we  request  that  a  formal  public  comment  period  be 
established  for  the  Design  Memorandum. 

The  relationship  between  the  local  sponsors,  the  Department  of  Ecology  (DOE) 
and  the  Corps  of  Engineers  is  not  clear  to  us  particularly  since  we  have 
learned  that  there  are  as  of  yet  no  local  sponsors  for  the  1980  program.  The 
Corps  of  Engineers  has  stated  on  several  occasions  that  local  sponsors  would 
submit  treatment  proposals  to  DOE  for  inclusion  into  a  state  program  and  this 
program  would  then  be  submitted  to  the  Corps  of  Engineers  for  approval  (page 
15,  Sec.  1.05).  Since  the  Corps  has  a  1980  proposal  it  is  apparent  that  part 
of  the  program  has  been  conducted  in  a  manner  contrary  to  that  described  by 
the  Corps  of  Engineers.  What  are  the  responsibilities  and  obligations  of  the 
local  sponsors,  DOE,  and  (he  Corps  of  Engineers?  Who  assumes  liability  for  the 
program?  Who  makes  the  decision  about  which  treatment  method  to  use  in  a 
specific  area?  What  criteria  will  be  used  to  determine  which  treatment  methods 
will  be  used  in  each  specific  area? 

40  CFR  1502.17  requires  that  the  names  and  qualifications  of  the  principle 
authors  of  the  EIS  be  listed. 

Thank  you  for  you  consideration  of  these  coanents. 

Sincerely, 


Michael  McPhail 


United  States  Department  of  the  Interior 

OFFICE  OF  THE  SECRETARY 

PACIFIC  NORTHWEST  REGION 
500  N.E.  Multnomah  Street,  Suite  1692,  Portland,  Oregon  97232 


September  17,  1979 


ER-79/696 

Colonel  John  A.  Poteat 
District  Engireer 

Seattle  District,  Corps  of  Engineers 

P.  0.  Box  C-3755 

Seattle,  Washington  98124 

Dear  Colonel  Poteat: 

We  have  reviewed  your  draft  environmental  impact  statement  concerning 
the  Aquatic  Plant  Management  Program  for  the  State  of  Washington  and 
have  the  following  comments  for  your  use  in  preparing  the  final  ver¬ 
sion  of  this  document. 

General  Comments 


We  have  reviewed  the  subject  draft  and  find  it  to  be  well  written  and 
comprehensive  in  its  coverage  of  the  subject.  It  appears  that  the 
selection  of  a  treatment  program  for  selected  high  use  areas  (Section 
6.02.1.2)  coupled  with  a  prevention  program  (Section  6.02.2)  is  the 
best  choice  from  the  alternative  scopes  of  treatment  (Section  6.02). 

As  pointed  out  in  Section  6.02.1.1,  eradication  of  the  Washington 
State  watermilfoil  infestation  is  neither  practical  nor  attainable. 
However,  containment  of  spread  to  uninfested  waters  should  be  prose¬ 
cuted  at  the  highest  levels  possible  under  the  two  approaches.  The 
potential  for  economic  and  environmental  losses  to  Washington  State 
and  the  Pacific  Northwest  from  spread  of  this  exotic  plant  are  im¬ 
mense.  The  following  general  information  is  provided  as  an  explana¬ 
tion  to  the  Corps  of  Engineers  of  the  Bureau  of  Reclamation's  activi¬ 
ties  in  response  to  the  appearance  of  the  watermilfoil  problem. 

The  Bureau  has  been  operating  a  surveillance  and  survey  program  since 
1977.  They  have  also  developed  posters  which  warn  the  public  of  the 
hazard  of  transporting  fragments  of  the  weed  on  recreation  equipment. 
These  signs  have  been  maintained  during  the  1978  and  1979  at  boat 
ramps  and  recreation  areas  on  all  water  bodies  having  infestations. 

The  public  information  efforts  have  also  included  distribution  of 
pamphlets  describing  the  weed  and  the  hazard  from  it,  and  slide  talks 
to  civic  groups  and  clubs.  The  Bureau  of  Reclamation  will  also  under¬ 
take  an  environmental  assessment  of  the  impacts  of  proposed  treatment 
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activities  prior  to  initiating  a  program.  The  Bureau  recognizes  that 
eradication  of  its  infestations  is  not  attainable.  However,  through 
integration  of  various  control  measures,  it  is  hoped  that  impacts  on 
high-use  recreation  areas  can  be  prevented  and  containment  of  spread 
to  other  water  bodies  can  be  achieved .  Water  level  f luctions  to  dry 
and  freeze  established  populations  will  be  used  within  limitations 
imposed  by  other  uses  of  the  reservoirs.  There  are  early  indications 
that  this  effect  is  responsible  for  elimination  of  some  Infestations 
during  the  1978-79  winter  season.  Plans  are  being  made  for  a  drawdown 
of  Banks  Lake  during  the  1980-81  winter  season.  Herbicidal  treatments 
to  supplement  control  from  drawdown  will  be  used  as  registrations  per¬ 
mitting  use  in  irrigation  water  become  available.  The  Bureau  is  pre¬ 
paring  an  application  to  the  Environmental  Protection  Agency  for  an 
experimental  use  permit  for  two  formulations  of  2,4-D.  Data  obtained 
from  the  experimental  work  will  be  used  to  apply  for  a  water  tolerance 
applicable  to  irrigation  water  reservoirs  and  registrations  for  use  of 
the  pesticides  in  such  sites.  The  Tennessee  Valley  Authority  already 
has  such  special  registrations  for  use  of  2,4-D  in  their  reservoirs. 
However,  the  EPA  has  ruled  that  these  labelings  are  not  applicable  to 
western  waters.  Where  adopted,  mechanical  and  contact  herbicide  prac¬ 
tices  may  be  used  in  critical  areas.  Consideration  has  been  given  to 
use  of  fragment  barrier  screens  in  wasteways  which  do  not  dry  up  in 
winter  and  thereby  harbor  perennial  stands.  Information  to  date  indi¬ 
cates  the  weed  will  not  be  a  problem  in  the  Columbia  Basin  Project 
distribution  system.  The  canals  and  laterals  are  dewatered  for  about 
five  months  of  the  year  which  exposes  an  established  milfoil  crown  to 
drying  and  freezing.  Secondly,  the  irrigation  districts,  which  oper¬ 
ate  the  system,  must  carry  on  a  comprehensive  herbicidal  treatment 
program  for  control  of  many  other  species  of  aquatic  weeds,  and  the 
milfoil  must  be  adversely  affected  by  these  treatments  also. 

There  are  at  least  two  other  kinds  of  sites  in  which  heavy  milfoil 
infestations  will  have  adverse  effects.  Constructed  drains  which 
carry  surface  wastewater  and  flows  from  buried  pipe  drains  in  farm¬ 
land  must  be  kept  clear  of  obstructing  vegetation.  Otherwise,  there 
is  not  sufficient  capacity  in  them  and  the  heightened  water  surfaces 
may  prevent  proper  functioning  of  the  tile  drains.  Lands  which  have 
been  developed  and  drained  at  substantial  costs  may  be  lost  from  pro¬ 
duction.  Eurasian  watermilfoil  may  successfully  over-winter  in  drains 
that  have  constant  flows. 

Should  watermilfoil  spread  to  many  of  the  small  impoundments  on  the 
Columbia  Basin  Project,  it  could  have  adverse  effects  on  recreational 
and  fishery  uses.  Also,  where  irrigation  pumping  plants  are  located 
on  such  perennial  water  bodies  the  vegetation  debris  produced  from 
heavy  stands  could  impact  operation  and  maintenance  of  the  facilities. 


The  statement  should  also  Include  information  on  typical  ground  water 
conditions  relative  to  the  interrelationship  of  the  ground  and  surface 
water  regime  so  that  the  potential  for  ground  water  recharge  from 
treatment  areas  can  be  evaluated. 

Specific  Comments 

Section  1.03.1.  This  section  gives  the  distribution  of  Eurasian  water- 
milfoil  in  Washington  State  and  cites  Figures  2  and  3.  Figure  3,  the 
map  of  Central  Washington!  contains  some  inaccuracies  in  its  depiction 
of  the  Bureau  of  Reclamation's  Columbia  Basin  Project  main  irrigation 
channels.  The  Project  is  preparing  a  map  showing  the  correct  location 
of  waterways  and  infestations.  It  will  be  sent  directly  to  the  Corps 
of  Engineers,  Seattle.  In  addition,  two  small  infestation  sites  in  the 
Project  area  are  not  shown;  these  will  be  added.  The  following  informa¬ 
tion  is  given  in  case  additional  explanation  regarding  the  Project  in¬ 
festation  is  desired  in  the  statement.  At  the  present  time  Eurasian  water- 
milfoil  has  been  identified  at  seven  separate  sites  on  the  Columbia  Basin 
Project.  The  largest  of  these  in  in  Banks  Lake.  The  others  are:  Billy 
Clapp  Lake,  Winchester  Wasteway,  Stan  Coffin  Lake,  Evergreen  Reservoir, 
Scooteney  Wasteway,  and  Scooteney  Reservoir.  Of  these  latter  six  sites, 
only  Stan  Coffin  Lake  and  Evergreen  Reservoir  have  well  established  in¬ 
festations.  The  others  have  been  limited  to  minor  or  transient  infesta¬ 
tions  by  winter  season  water  level  drawdowns  which  have  had  adverse  ef¬ 
fects  on  the  plants.  For  example,  even  though  a  few  watermilfoil  plants 
were  found  in  Billy  Clapp  Lake  and  Scooteney  Reservoir  in  1978,  none  were 
found  during  examinations  in  June  and  August  1979.  The  Columbia  Basin 
Project  has  operated  a  survey  program  since  1977  to  maintain  surveillance 
of  known  infestations  and  examine  Project  waterways,  ponds,  and  reservoirs 
for  new  infestations.  Acreage  estimates  for  each  site  can  be  furnished  if 
desired. 

There  is  a  possibility  for  misunderstanding  of  the  applicability  of  the 
control  program  to  the  infestations  on  the  Columbia  Basin  Project.  As 
stated  above.  Section  1.03.1  mentions  that  there  are  infestations  in 
eastern  Washington.  The  reader  is  referred  to  Figure  3  which  is  the 
mep  of  Central  Washington.  The  Bureau's  infestations  are  flagged  on  it. 

Section  1.05.  This  section  discusses  the.  proposed  Bureau  of  Reclamation's 
treatment  areas  for  1980.  Though  there  is  no  discussion  of  plans  for  the 
Columbia  Basin  following  the  specific  plans  for  each  area  in  western 
Washington,  we  believe  the  casual  reader  may  assume  that  the  program 
will  also  be  applied  to  the  Reclamation  infestations.  It  is  not  until 
Section  3.01,  Federal  Projects,  page  46,  that  it  is  stated  the  program 
is  not  applicable  to  water  areas  of  projects  of  the  Corps  of  Engineers 
or  other  Federal  agencies.  Later,  in  Section  6.02.1,  within  Alternative 
Scopes  of  Treatment,  page  68,  item  (4)  also  states  that  the  subject 
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Management  Program  cannot  be  applied  to  the  Infestations  under  juris¬ 
diction  of  the  Bureau  of  Reclamation.  In  order  to  avoid  any  misinter¬ 
pretation,  we  believe  this  distinction  should  be  explained  earlier  in 
the  statement.  Section  1.05,  Proposed  Control  Program,  should  be 
amended  to  explain  clearly  that  the  Columbia  Basin  Project  infestations 
are  excluded  and  will  be  handled  by  the  Bureau  of  Reclamation  within 
its  operation  and  -naintenance  responsibilities.  We  attach  a  copy  of  a 
newspaper  article  from  Wenatchee  World  dated  July  24,  1979,  which  il¬ 
lustrates  this  point.  The  third  paragraph  states  that  "the  Corps  of 
Engineers  also  is  proposing  to  attack  colonies  of  the  water  plant  at 
five  spots  in  the  Columbia  Basin:..." 

Sections  1.04.5,  1.06.1,  1.06.2,  2.03.7,  and  4.04.5.1.  These  section? 
address  the  suitability  and  efficacy  of  the  use  of  2,4-D  for  control 
of  watermllfoil,  recommendations  that  it  be  used  for  spot  treatment  in 
Lake  Osoyoos  and  the  Okanogan  River,  and  the  necessity  that  precautions 
be  taken  to  prevent  contamination  of  water  used  for  irrigation.  The 
Oroville-Tonasket  Irrigation  District,  which  is  contractually  r.-.^ociated 
with  the  Bureau  of  Reclamation,  has  two  pump  intakes  from  Lake  osoyoos 
and  six  from  the  Okanogan  River. 

The  Bureau  of  Reclamation  recommends  that  no  2,4-D  treatments  be  made 
within  one-half  mile  of  the  irrigation  water  intakes  on  Lake  Osoyoos  to 
minimize  any  potential  for  contamination  by  2,4-D  residues.  A  water 
sampling  and  analysis  program  should  be  instituted  in  connection  with 
any  treatments  made  in  order  to  obtain  information  on  the  levels  of 
residues  and  their  persistence  and  fate.  When  adequate  data  has  been 
accumulated  to  show  that  probable  levels  from  operational  treatments 
are  within  acceptable  tolerances  the  distance  restriction  could  be  re¬ 
duced  or  dropped. 

The  Bureau  of  Reclamation  further  recommends  that  no  2,4-D  treatments 
be  made  in  the  Okanogan  River  until  data  from  the  residue  work  in  Lake 
Osoyoos  is  available  and  sufficient  study  is  made  of  the  river  to  pre¬ 
dict  probable  levels  and  behavior  of  residues. 

Section  1.07.2.  Discussion  of  chemical  control  does  not  include  any 
provision  for  removal  of  treated  aquatic  vegetation  decomposing  in  the 
water.  Some  treatment  areas  could  have  a  greater  persistence  time  for 
detectable  levels  of  herbicides  than  those  reports  for  some  closed- 
water  systems  (59  days)  and  sediments  (37  to  161  days)  following  treat¬ 
ment  (app.  A,  p.  A-2).  Removal  of  decomposing  vegetation,  especially 
from  treatment  areas  which  also  may  be  subject  to  herbicide  drift, 
should  be  considered. 

Please  let  us  know  if  we  can  be  of  further  assistance. 

Sincerely  yours, 


Attachment  Regional  Environmental  Officer 
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A  federal  program  of  cotter*,  chemicals 
and  catch-screcns  ha*  been  outlined  In  a  draft 
environmental  Impact  statement  on  plans  to 
combat  Eurasian  milfoil  next  year  la  the 
Okanogan  River  and  Osoyooa  Lake,  and  la 
Grant  County. 

Public  rommenu  are  being  accepted 
through  August  31  on  the  draft,  copies  which  " 
are  available  for  Inspection  In  Okanogan 
County  at  the  Okanogan,  Omsk  and  Orovtlle 
public  libraries.  ■  * '  ' 

The  U  S.  Army  Corps  of  Engineers  also  Is 
proposing  to  stuck  colonies  of  the  water 
plant  at  five  spots  In  the  Columbia  Basin: 
Banks  Lake  and  the  BlUle  Clapp,  Evergreen, 
Crescent  Bay  and  Scotienay  reservoirs.  . 

Primary  weapons  In  the  tight  would  be  the 
herbicide  3,4-D  sod  mechanical  harvesters. 

The  report  points  out  that  both  methods 
might  also  destroy  animals  and  other  plants. 
While  the  report  Indicates  the  herbicide  1,4-D  • 
presents  little  or  no  danger  to.  hitmans,  H 
calls  for  “extensive"  public  notification 
before  use  of  the  chemical  to  prevent  public 
exposure.  As  for  the  cutting  program,  It  says 
the  harvested  mllloil  may  pose  disposal  pnw-  • 
lema. 

Also  proposed  are  use  of  a  suction  dredge, 
hand  pulling  aud  ro  to  vs  ting  the  bottom  of  the 
lakes  and  river  to  bring  up  the  plants.  A 
barrier  structure  Is  planned  In  the  Okanogan 


River  downstream  of  known  colonies  In  Brit* 
lih  Columbia  to  stop  their  spread.  1 

Eurasian  milfoil,  unlike  the  native  mllfot! 
species,  grows  wildly,  fouling  beaches  and 
Interfering  with  swimming,  fishing  and  boat¬ 
ing.  The  report  said  It  also  may  reduce 
habitat  tor  mature  fish -and  create  health 
hasards  by  Increasing  mosquito  breeding 
areas.  Without  a  control  effort,  the  report 
says,  milfoil  would  aproad  eventually  to  the 
Columbia  River  and  Infest  all  Us  reservoirs. 

The  program,  to  com*  under  a  federal- 
state  funding  combination,  has  an  estimated 
coal  of  tin, MO  for  Eastern  Washington.  The 
corps  has  calculated  annual  economic  bene¬ 
fits  of  (334,000  In  recreation,  land  values  and 
ths  like. 

Lakes  Washington,  Union  and  Sammamish 
In  the  Seattle  area  also  would  be  treated. 
That  end  of  the  program  has  an  estimated 
coat  of  up  to  (377,000  and  first-year  economic 


benefits  of  (930,000. 
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Public  meetings'  are  being  planned  on  the 
drift  before  completion  of  a  final  environ¬ 
mental  Impact  statement  In  September.  Sin¬ 
gle  copies  of  the  draft  can  be  obtained  by 
writing  Robert  Rawaon,  environmental  coor¬ 
dinator,  Seattle  District  Corps  of  Engineers, 
P.0.  Box  C-T7W,  Seattle,  (0114.  Written  com¬ 
ments  on  the  document  can  be  addressed  to 
the  corps’  Seattle  district  engineer  at  that 
address. 
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605  i>.  51dt  Ave., 

Yakima,  Washington  98902 
Sept.  15,  1979 

Lt.  Colonel  Maxey  B. Carpenter  Jr., 

Seattle  District  Corps  of  E  r^.ineers 
Seattle,  Washington 
Dear  Sir: 

This  pa?=t  week  we  received  a  copy  of  the  draft  Environmental 
Impact  Stc?tement  for  Aquatic  plant  Management.  «.n  enclosed  letter 
indicated  that  you  desired  comment  by  August  31,  1979*  Since  it 
arrived  so  recently,  it  was  manifestly  impossible  to  meet  this 
deadline. 

The  Yakima  County  Audubon  Society  with  a  membership  of  235 
persons  would  strongly  recommend  that  you  defer  the  use  of  chemicals 
such  as  2,4-D  or  its  derivatives  in  the  proposed  mil If oil  control 
program.  We  believe  that  the  possible  longrange  effects  of  such 
chemical  applications,  particularly  to  the  state's  water  resources, 
could  prove  to  be  a  codly  and  even  dangerous  mistake. 

We  do  urge  that  a  comprehensive  program  of  mechanical  controls 
be  given  a  thorough  test  before  other  methods  of  control  are  considered. 

Respectfully  yours 

Conservation  Chm*u  Yakima  County 

Audubon  Society 


ft 
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King  County,  State  of  Washington 
John  D.  Spellman,  County  Executive 

Department  of  Budget  and  Program  Development 

Mary  Ellen  McCaffree,  Director 

Budget  Division 

Room  400,  King  County  Courthouse 
516  Third  Avenue 
Seettle,  Washington  08104 

John  M.  Rose,  Manager 
(206)  344-7370 


September  20,  1979 


Lt.  Colonel  Maxey  B.  Carpenter 
Department  of  Army 
Seattle  District-Corps  of  Engineers 
P.0.  Box  C-3755 
Seattle,  WA  98124 

Dear  Colonel  Carpenter: 

Thank  you  for  the  opportunity  to  review  the  draft  environmental  impact 
statement  for  the  Corps'  Aquatic  Plant  Management  Program.  We  are 
encouraged  by  the  proposed  program  and  hope  that  it  can  be  a  catalyst 
for  implementation  of  an  effective  areawide  aquatic  plant  management 
program. 

The  Seattle  District  is  to  be  commended  for  the  flexibility  it  has  shown 
in  allowing  local  sponsors  to  choose  from  alternative  control  techniques. 

We  feel  that  this  feature  of  the  program's  design  reflects  a  sensitive 
recognition  of  local  needs  and  concerns.  It  is  also  hoped  that  the  Corps 
will  recognize  that  local  governments  need  to  have  some  flexibility  In 
designing  that  portion  of  the  control  program  which  will  comprise  the 
local  match.  For  example,  we  believe  that  plant  control  undertaken  at 
public  expense  on  public  beaches  and  in  non-navigable  waters  should  be 
considered  as  eligible  activities  for  purposes  of  providing  local  match. 

We  believe  this  would  facilitate  the  establishment  of  an  areawide  program. 
Such  a  program  may  be  the  only  manner  in  which  this  problem  can  be  addressed 
in  a  comprehensive  and  equitable  way  in  either  navigable  or  non-navigable 
waters . 

The  public  Brochure  of  the  Aquatic  Flan  Management  Program,  published  in 
August,  states  on  page  15,  that  the  non-Federal  sponsor  must  agree  to  hold 
and  save  the  United  States  free  from  claims  that  may  occur  from  control 
operations.  Although  such  a  "hold  harmless"  clause  may  be  coiimonly  included 
in  grant  agreements  prepared  by  the  federal  government,  it  should  be 
recognized  that  the  use  of  herbicides  as  a  control  operation  produces  a 
particular  problem.  The  conditions  and  restrictions  concerning  the  herbicide 
label  are  Federal  requirements  and  the  license  for  herbicide  application  and 
control  are  State  responsibilities.  It  therefore  appears  unfair  to  ask  or 
require  the  local  government  sponsor  to  assume  liability  for  actions  and 
their  implications  which  are  clearly  beyond  their  control.  It  is  hoped  that 
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special  consideration  will  be  given  to  this  concern  so  that  herbicides 
aren't  eliminated  as  a  potential  control  technique  solely  because  of  a 
legal  technicality. 

Portions  of  the  technical  discussion  on  herbicides  appears  to  need  J 

expanding  and  clarification  particularly  with  respect  to  Section  4.06.5.2  f 

on  page  57.  The  statement  that  Endothall,  Casoran  and  Diquot  toxicity  ] 

to  fish  is  dependent  upon  chemical  formulation  and  the  species  of  fish  f 

is  not  questioned.  However,  the  statement  that  "No  fish  kills  due  to  j 

toxicity  of  the  chemical  should  result  from  concentrations  used  to  treat  1 

milfoil,"  is  misleading.  Elsewhere  the  statement  is  made  that  "Dimethy-  ] 

lamine  salt  of  endothall  is  not  recommended  for  use  against  Milfoil  in  1 

Washington  because  of  its  high  toxicity  of  fish."  (Page  65,  Section  6.01.6)  \ 

In  addition,  fish  kill  can  result  from  concomitant  stress  and  oxygen  deple-  ] 

tion  in  areas  that  have  bean  treated  with  herbicides.  | 

J 

Appendix  A,  Table  1  lists  acute  toxicity  values  and  references  for  a  number  i 

of  species  tested.  However,  there  is  a  noticable  paucity  of  local  species.  \ 

Similar  information  concerning  carcinogenicity,  teratogenicity,  mutagenicity 
and  developmental  toxicity  effects  of  the  subject  herbicides  were  not  included.  j 

i 

Section  3.03.1,  Page  46,  recognizes  that  structural  methods  of  aquatic  weed  j 

control  may  require  Substantial  Development  Permits  as  defined  by  the  j 

Shoreline  Management  Act  of  1971.  The  application  of  herbicide  for  weed 
control  also  imposes  restrictions  upon  public  use  of  treated  areas.  Therefore,  \ 
King  County  and  other  jurisdictions  require  substantial  development  permits  j 

for  herbicide  application.  ] 

i 

We  look  forward  to  a  more  thorough  review  of  the  program  upon  receipt  of  the  ; 

Design  Memorandum  which  we  hope  will  help  us  better  understand  the  cost-benefit 
analysis,  criteria  for  selecting  control  methodologies  and  areas  of  application, 
and  the  constraints  on  local  sponsorship.  In  addition,  further  review  will  j 

result  from  management  analysis  conducted  through  the  Union  Bay  Milfoil  ' 

Demonstration  Project,  in  which  King  County  is  participating. 

Again,  thank  you  for  the  opportunity  to  review  the  draft  statement  and  we 
look  forward  to  a  continuing  working  relationship  with  the  Seattle  District 
on  this  important  program. 


Sincerely, 


Mary  Ell *t\McCaf free,  Cha’S 
Envi  ronmernal  Impact  Commi 


1 

1 
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Friends  of  the  Earth 


25  October  1979 


Walter  L.  Farrar,  P.E. 

Chief,  Regional  Planning 

Seattle  District 

U.S.  Army  Corps  of  Engineers 

P.0.  Box  C-3755 

Seattle,  Washington  98124 

Dear  Mr.  Farrar: 

Your  letter  of  17  October  1979  made  available  to  us  a  document  identified  as 
"a  draft  copy  of  the  aquatic  plant  management  program  design  memorandum  for  the 
State  of  Washington."  The  document  carries  an  October  1979  date  and  your  letter 
indicates  that  it  was  prepared  after  the  public  hearings  of  early  September  1979. 
Your  letter  also  invites  further  comments  on  the  draft  environmental  impact  state¬ 
ment  (EIS)  for  the  same  program,  if  they  can  be  provided  by  26  October  1979. 

/ 

Thin  letter  constitutes  our  further  comments.  These  coi^iients  are,  of  necessity, 
very  brief  and  cannot  be  considered  to  be  more  than  partially  representative  of 
some  of  our  major  concerns  about  the  process  to  date,  the  draft  EIS,  and  the  de¬ 
sign  memorandum.  We  note  that  the  design  memorandum  is  approximately  one  inch 
thick.  Regardless  of  content,  it  is  inappropriate  to  provide  citizens  with  a 
document  of  such  bulk  and  then  allow  them  only  slightly  more  than  one  week  to 
review  it  and  submit  comments  about  it  in  relation  to  another  document.  In  this 
case,  since  the  material  involves  a  project  with  somewhat  complex  ramifications 
and  appears  to  be  part  of  the  foundation  for  statements  made  in  the  draft  EIS, 
we  feel  that  what  has  occurred  may  very  well  be  a  fatal  flaw  in  the  norma]  public 
review  process  for  a  draft  EIS. 

Comment  number  21  in  G.M.  Zemansky's  letter  of  10  August  1979  (commenting  as  a 
private  citizen  on  the  draft  EIS)  noted  that  the  "benefit/cost  analysis"  presented 
in  the  draft  EIS  was  in  fact  an  unsupported  assertion  rather  than  an  analysis. 
According  to  the  draft  EIS  the  methodology  and  derivation  (i.e.,  the  entire  tech¬ 
nical  rationale)  for  the  benefits  and  costs  was  "included  in  the  Design  Memorandum". 
Obviously,  it  was  not  in  the  draft  EIS  even  though  such  information  was  critical 
to  determination  of  the  basis  for  and  the  validity  of  the  limited  information  in 
the  draft  EIS.  In  response  to  Mr.  Zemansky's  freedom  of  information  request,  James 
F.  Walsh  (District  Counsel  for  your  office)  sent  an  "(un)staffed"  and  "(un) approved" 
version  of  the  design  memorandum  with  an  August  1979  date  on  the  cover.  Mr. 

Walsh's  letter  of  29  August  1979  was  the  cover  letter  and  the  notation  on  the 
document  itself  was  made  on  31  August  1979.  That  document  was  sent  to  Alaska  and, 
due  to  mail  delays,  was  not  received  until  October  1979.  We  note  that  there  are 
significant  differences  between  the  August  and  October  1979  versions  of  the  design 
memorandum  (precisely  what  all  the  differences  are  we  cannot  say  since  we  have  had 
insufficient  time  for  review)  and  that  neither  document  was  made  available  to  the 
general  public  during  the  announced  public  comment  period  for  the  draft  EIS.  As 
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far  as  we  know,  Mr.  Zemansky  was  the  only  citizen  who  managed  to  obtain  a  copy 
of  the  August  1979  design  memorandum  and  in  his  case  the  document  was  obtained 
after  the  close  of  the  draft  GIS  public  comment  period  (i.e.,  in  October  1979) 
and  only  as  a  result  of  a  freedom  of  information  request.  This  despite  the  fact 
that  other  citizens  and  agencies  recognized  the  critical  importance  of  the  design 
memorandum  with  regard  to  the  draft  EIS,  had  requested  copies  of  it,  and  had  been 
promised  copies  of  it.  For  example: 

1.  As  stated  in  Rodney  G.  Proctor's  comments  on  the  draft  GIS  for  the 
Municipality  of  Metropolitan  Seattle  (Metro)  of  3  August  1979  - 

"The  DGIS  frequently  refers  the  reader  to  the  Design  Memorandum 
for  more  detailed  and  specific  data  or  explanations  concerning 
major  elements  of  the  proposed  control  program  and  its  impacts. 

The  Design  Memorandum  is  not  included  with  the  DEIS  and  it  is  our 
understanding  from  discussions  with  COG  staff  that  it  will  not  be 
available  for  public  review  prior  to  the  end  of  the  public  review 
period  on  the  Draft  GIS.  However,  review  of  the  Design  Memorandum 
is  necessary  to  more  clearly  understand  such  elements  of  the  pro¬ 
gram  as  the  basis  for  the  cost/benefit  analysis,  the  process  proponed 
for  selection  of  control  methodologies,  the  criteria  proposed  for 
selection  of  control  areas  and  the  proposed  system  for  prioritiza¬ 
tion  and  funding  of  site-specific  control  programs  in  subsequent 
years." 

2.  As  stated  in  ^om  Gckman's  comments  on  the  draft  EIS  for  the  Cascade 
Chapter  of  the  Sierra  Club  of  5  September  1979  - 

"The  cost/benefit  analysis  hardly  deserves  the  name,  it  is  so 
lacking  in  substance.  We  are  told  that  more  data  is  contained  in 
the  Design  Memorandum,  but  this  document  was  not  available  to  the 
public  for  review  during  this  comment  period.  How  are  citizens 
and  elected  officials  to  make  competent  choices  when  the  information 
they  need  on  which  to  base  those  choices  is  not  available?" 

3.  As  noted  by  Wilma  Anderson  in  her  comments  on  the  draft  EIS  for  the 
Seattle  Audubon  Society  of  13  September  1979  - 

"We  were  promised  a  copy  of  the  Design  Memorandum;  however,  at 
this  writing  it  has  not  been  received." 

4.  In  his  comments  on  the  draft  EIS  of  14  September  1979  for  the  North¬ 
west  Office  of  Friends  of  the  Earth,  Michael  McPhail  notes  the  importance  of 
the  design  memorandum,  its  unavailability  to  the  public,  the  necessity  of  law 
that  it  be  available  to  the  public,  and  requests  "that  a  formal  public  comment 
period  be  established  for  the  Design  Memorandum." 

We  do  not  consider  that  the  present  situation  is  responsive  to  that  request.  We 
would  like  to  know  precisely  what  was  the  distribution  and  the  time  frame  of 
distribution  of  both  the  August  and  the  October  1979  versions  of  the  design  memo¬ 
randum  to  members  of  the  public  and  involved  government  agencies. 
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The  following  comments  are  keyed  to  specific  treat  of  the  October  1979  design 
memorandum  (comments  relevant  to  these  areas  may  already  have  been  pointed  out 
in  past  submittals  whether  or  not  mention  is  made  of  them  herein): 

1.  Page  1-5  -  Waterways  Experiment  Station  (WES)  large  scale  operations 
management  test  (LSOMT).  As  a  result  of  our  request  to  Colonel  Moraski  on  12 
October  1979  you  sent  us  a  "working  draft"  of  the  LSOMT  "test  plan"  which  was 
received  on  17  October  1979.  Although  we  have  not  had  sufficient  time  to  re¬ 
view  that  document  in  depth  yet,  we  note  that  the  purpose  of  that  three  year 
"study"  which  commenced  this  summer  is  "to  evaluate  the  concept  of  prevention 
as  an  operational  technique  for  managing  problem  aquatic  macrophytes  in  the 
Seattle  District."  It  is  further  stated  in  that  document  that  the  WES  has: 

"discovered  that  not  enough  is  known  about  aquatic  macrophyte 
establishment  and  spread  to  design  an  operational  prevention  plan, 
nor  are  sufficient  data  available  to  confidently  determine  the 
magnitude  of  the  potential  Eurasian  watermilfoil  problems  in  the 
naviagable  waters  of  the  State  of  Washington." 

In  view  of  the  above  statement,  it  seems  inappropriate  for  your  agency  to  even 
consider  a  "prevention"  program  at  this  time  let  alone  include  such  a  program 
under  the  coverage  of  a  draft  EIS  for  near-term  implementation.  This  problem 
is  highlighted  by  other  deficiencies  in  the  draft  EIS  regarding  the  "preven¬ 
tion"  program  in  the  Columbia  River  drainage.  Mr.  McPhail's  letter  for  the 
Northwest  Office  of  Friends  of  the  Earth  on  6  September  discusses  this  situation. 

2.  Page  1-5  -  Metro.  Mention  is  made  of  Metro's  "demonstration  project". 
Absolutely  no  mention  is  made  of  how  the  information  generated  during  that  study 
(most  of  which  is  still  not  available  even  in  draft  form)  will  be  utilised  to 
influence  the  "control"  program.  Mention  of  this  aspect  of  the  situation  was  made 
in  several  places  in  Mr.  Zemansky's  comments  of  10  August  1979.  Since  Metro  is 
the  likely  "local  sponsor"  of  any  such  "control"  program  in  the  Seattle  area,  as 
the  appropriate  governmental  agency,  this  failure  in  coordination  is  difficult 

to  understand.  Your  agency  has  known  for  at  least  the  last  year  and  one-half 
that  Metro's  "demonstration  project"  would  not  yield  final  results  and  a  decision 
until  December  1979;  however,  your  process  is  taking  place  in  advance  of  that 
time. 


3.  Page  2-1  through  2-2  -  Existing  conditions  and  potential  for  milfoil 
growth.  Although  various  figures  are  given  for  estimated  milfoil  occurrence  in 
various  bodies  of  water  and  potential  acreage  that  might  support  milfoil  growth, 
no  indication  is  given  of  the  fluctuations  that  have  occurred  in  recent  years 
(i.e.,  both  increases  and  decreases  in  extent  of  plant  coverage  with  no  indica¬ 
tion  that  milfoil  might  increase  to  the  level  indicated  on  page  2-2)  and  the 
basis  for  the  potential  areas  given  on  page  2-2  is  highly  suspect.  For  one  thing, 
the  factors  which  were  explicitly  listed  do  not  include  wave  action  effects  and 
other  factors  that  are  known  to  influence  milfoil  distribution.  It  is  likely  that 
a  much  smaller  area  would  define  the  real  potential  maximum  and  since  milfoil  growth 
dynamics  are  so  imperfectly  known  that  milfoil  coverage  may  even  be  declining  in 
Seattle  area  waters.  For  example,  the  250  acres  indicated  in  the  design 
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memorandum  for  milfoil  growth  in  Lake  Sanntamiah  in  1978  ia  a  decrease  of  125  acres 
(fully  50  percent  of  the  remaining  growth)  from  1977  conditions  (Goodpasture,  J.M. , 
et  al.,  1978,  "Distribution  and  Community  Composition  of  Aquatic  Macrophytes  in 
Selected  Waters  of  King  County",  Metro,  Seattle,  p.  71).  The  design  memorandum 
neglects  to  put  the  situation  into  the  perspective  of  reality  by  mentioning  such 
facts  which  are  in  the  same  reference  relied  upon  for  other  information  that  is 
mentioned.  The  unsubstantiated  claims  with  regard  to  potential  for  milfoil  growth 
in  the  Columbia  River  basin  are  also  suspect. 

3.  Page  4-14  -  Proposed  plan  for  Seward,  Madrona,  Pritchard,  and  Lake 
Sammamish  beaches.  In  the  case  of  the  city  of  Seattle  beaches  no  information  has 
been  presented  to  indicate  that  milfoil  in  fact  grows  at  any  of  them  or,  if  it 
does,  how  much  of  a  problem  it  might  be.  Similarly,  with  regard  to  Lake  Sammamish, 
the  available  information  would  not  indicate  that  the  small  amount  of  milfoil  in 
the  vicinity  of  the  beaches  and  boat  ramp  is  a  problem  (further  discussion  of 

this  point  is  presented  in  Mr.  Zemansky's  letter  of  10  August  1979  with  regard  to 
pages  16-28  of  the  draft  E1S,  comment  number  20).  Furthermore,  the  city  of 
Seattle  has  already  acted  to  utilize  bottom  screening  techniques  for  any  aquatic 
plant  problems  (such  as  water  lillies)  that  might  exiBt  at  its  beaches.  Although 
the  relevant  portions  of  the  Metro  demonstration  project  have  not  yet  been  pub¬ 
lished  it  is  known  that  bottom  screening  was  highly  satisfactory  at  those  beaches 
during  1979,  their  first  year  of  use  (Personal  communications  with  Dr.  M.  Perkins, 
University  of  Washington,  Principal  Investigator  for  the  Metro  sponsored  study, 
October  1979). 

4.  Pages  4-20  through  4-22  -  Chemical  control  impact  assessment.  The 
presentation  is  facile  and  totally  inadequate.  Mo  documentation  to  support 
various  claims  is  given.  Problems  such  as  toxicity  to  salmonids  are  downplayed 
with  qualifications  that  attempts  will  be  made  to  "avoid  high-use  areas  during 
spawning,  rearing,  and  migration."  Besides  problems  in  the  identification  of 
such  areas  (limited  by  the  rather  imprecise  state-of-the-art  of  the  biological 
sciences),  such  areas  were  not  identified  in  the  draft  E1S  or  the  design  memo¬ 
randum  (only  general  reference  is  made  to  such  areas  and  the  presence  of  salmonids 
in  various  areas  proposed  for  treatment  in  the  U.S.  Fish  and  Wildlife  Service 
letter  of  2  July  1979  under  George  L.  Capp's  name  and  appended  to  the  design  memo¬ 
randum),  there  is  the  question  of  drift,  which  is  also  not  dealt  with  in  those 
documents.  Furthermore,  various  important  aspects  of  toxicity  such  as  inter¬ 
ference  with  smoltification  are  not  discussed.  The  absence  of  information  is 
defended  with  the  statement  on  page  4-22  that  "Chronic  toxicity  should  not  be  a 
problem".  Data  to  positively  support  that  statement  are  simply  not  presented 

(a  general  failing  of  both  the  draft  EIS  and  the  design  memorandum). 

5.  Appendix  A  -  "Detailed  cost  estimates".  First  of  all,  the  information 
on  costs  presented  is  totally  unsupported.  What  is  the  basis  of  the  numbers 
given?  No  references  are  listed,  although  it  appears  that  enough  of  the  assumptions 
are  explicitly  stated  to  determine  how  the  calculation  was  made  once  numbers  were 
picked.  What  is  the  basis  for  stating  that  harvester  rental  amounts  to  $480  per 
acre?  Total  harvesting  costs  in  other  parts  of  the  country  and  Canada  have  been 
far  less  than  that  amount  which  assumes  two  cuttings  and  a  per  acre  cost  of  $240 
per  cut.  Similarly,  disposal  costs  are  unsubstantiated.  Local  administration, 
Washington  Department  of  Ecology  (DOE),  and  Corps  management  costs  total  $310  per 
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acre,  or  about  double  the  high  coat  in  eastern  Canada  when  contracted  out  to  a 
profit  Baking  firm. . .  just  for  adninistration  here?  In  the  case  of  chemical 
treatment,  thera  is  an  unexplained  and  significant  variation  in  local  administra¬ 
tion  and  DOE  costs.  Local  administration  costs  which  were  stated  to  be  $40  per 
acre  for  mechanical  harvesting  are  $20  per  acre  for  all  of  the  chemical  methods 
while  DOE  costs  of  supervision  vary  from  $155  to  $205  per  acre  ($155  for  the 
purported  "low  cost"  2,4-D  granular  BEE  formulation)  for  the  various  chemical 
methods  as  compared  to  $190  for  mechanical  harvesting.  Why?  Does  it  really 
cost  less  for  local  administration  and  DOE  supervision  of  a  2,4-D  BEE  program 
than  a  mechanical  harvesting  program?  Corps  management  costs  seem  to  stay  the 
same  in  all  cases.  Furthermore,  we  are  skeptical  of  the  actual  cofcta  cited  for 
2,4-D  BEE  application  per  acre  and  in  view  of  the  fact  that  chemical  treatment 
efficiency  (as  demonstrated  in  Lake  Washington  this  susner)  may  be  so  low  as  to 
require  two  treatments  it  would  probably  be  appropriate  to  specify  that  two 
treatments  are  necessary  in  defining  costs.  There  is  as  much  a  possibility  that 
only  one  harvesting  and  two  chemical  treatments  might  be  required  to  accomplish 
the  job  as  the  other  way  around  which  you  have  assumed.  On  that  basis,  using 
your  numbers  with  the  assumption  that  two  treatments  are  necessary  and  that 
program  administration  costs  at  least  equal  those  with  harvesting  an  estimate  of 
$660  per  acre  is  obtained  for  2,4-D  BEE,  your  "low  cost"  method.  With  regard 
to  fiberglass  bottom  screening,  we  also  question  the  basis  of  your  numbers.  In 
particular,  why  is  the  cost  of  DOE  supervision  so  high  ($840  per  acre)  and  why 
wasn't  the  fact  taken  into  consideration  that  the  bottom  screens  may  last  ten  to 
fifteen  years  and  that  therefore  their  costs  must  be  amortired  over  that  time 
one  to  arrive  at  a  comparitive  annual  cost?  Using  the  low  end  of  that  scale 
and  crudely  dividing  the  total  by  it  and  adjusting  the  DOE  supervision  and  local 
administration  costs  to  those  of  mechanical  harvesting  a  per  acre  cost  of  $1,300 
per  acre  is  calculated  (the  low  end  estimate  yields  a  high  end  cost  estimate  that 
might  actually  be  substantially  lower).  Although  the  Corps'  proposed  monitoring 
and  evaluation  program  is  not  discussed  and  therefore  cannot  oe  evaluated,  it  is 
reasonable  that  it  is  much  higher  for  chemical  methods  than  for  non-chemical  methods, 
and  it  may  even  be  more  lopsided  than  is  shown  given  the  Corps'  bias.  Accepting 
the  Corps'  figures  of  $33,000  and  $3,000  respectively  chargeable  to  chemical  and 
non-chemical  methods  the  per  acre  cost  for  each  in  this  100  acre  program  is  $330 
r<rJ  $30  sing  the  Corps'  "low"  and  "high"  cost  assumptions  (i.e.,  2,4-D  BEE 
_v«r  1C  .res  as  opposed  to  mechanical  harvesting  of  90  acres  and  bottom  screen¬ 

ing  of  10  acres  and  using  the  Corps'’  evidently  high  mechanical  harvesting  figure 
and  our  adjusted  chemical  figure)  the  comparison  is  as  follows: 

Mechanical  Harvesting/Bottom  Screening  -  $96,100 

Che»  1  (2,4-D  BEE)  -  $99,000 

Excess  Cost  of  Chemical  Over  Non-Chemical  -  $  2,900 

In  other  words,  it  may  very  well  be  that  a  well  run  program  of  mechanical  harvest¬ 
ing  and  bottom  screening  would  result  in  substantial  savings  of  public  monies  in 
comparison  to  the  lowest  cost  herbicide  alternative. 

6.  Appendix  B  -  "Detailed  benefit  analysis".  As  already  stated,  the  infor¬ 
mation  to  determine  city  of  Seattle  beach  impacts  and  therefore  benefits  doesn't 
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appear  to  exiat.  In  any  case,  it  would  appear  to  be  immaterial  unless  the  Corps 
is  proposing  to  pay  the  city  for  the  bottom  screens  which  it  has  already  pur¬ 
chased  and  successfully  used.  Similarly  for  Lake  Sanmamish  State  Park,  whatever 
problem  there  is  at  that  location  doesn't  appear  to  be  related  to  milfoil  at  this 
time.  Therefore,  the  very  large  benefits  which  are  estimated  to  be  the  result 
of  control  program  action  at  Lake  Sammamish  State  Park  (about  82  percent  of  total 
control  program  estimated  benefits)  and  the  city  of  Seattle  beaches  (an  additional 
6  percent)  are  essentially  non-existent.  Further  comments  are  hardly  necessary 
with  regard  to  the  meaning  of  that.  It  is  noted  that  there  has  been  a  substantial 
change  in  benefit  estimation  since  the  August  1979  draft  of  the  design  memorandum 
At  that  time  a  figure  of  100  percent  reduction  was  used  in  the  event  of  no  control 
program.  In  the  October  1979  version,  a  figure  of  50  percent  reduction  was  used. 
Therefore,  the  estimated  benefits  vary  accordingly  for  those  situations.  Accepting 
the  Corps'  figures  for  the  other  beaches  as  given  in  the  design  memorandum  yields 
benefits  attributable  to  the  control  program  at  them  of  $70,308.  Having  insufficient 
time  to  further  evaluate  that  situation  we  will  proceed.  In  the  deBigr  memorandum 
benefits  from  a  control  program  for  areas  which  are  not  public  beaches  .ire  given 
in  terms  of  purported  "willingness  to  pay".  Who  would  pay  for  what?  Insufficient 
information  is  given  in  the  design  memorandum  or  the  draft  EIS  to  determine  pre¬ 
cisely  what  the  benefits  are  and  equally  importantly  from  a  public  policy  stand¬ 
point  how  they  would  be  distributed.  Benefits  for  the  prevention  program  are 
equally  suspect.  Benefits  are  claimed  for  the  Columbia  River  basin  almost  all 

the  way  to  the  Pacific  Ocean.  Previous  consents  herein  with  regard  to  the  LSOMT 

and  the  likely  potential  distribution  of  milfoil  are  relevant. 

In  summary  with  regard  to  benefits  and  costs,  the  information  in  the  design  memo¬ 
randum  and  the  draft  EIS  is  inaccurate,  misleading,  and  insufficient  with  which 
to  complete  the  calculation  of  a  usable  benefit-to-cost  ratio.  With  the  available 
information  and  given  the  time  constraints  we  have  been  working  under,  it  would  appear 
that  the  costs  of  the  lowest  cost  chemical  method  are  more  than  the  costs  of  a 
reasonable  mechanical  harvesting-bottom  screening  alternative  and  that  the  benefits 
may  or  may  not  be  greater  than  the  costs  but  if  they  are  greater  it  is  not  by  very 

much  (for  a  control  program).  The  presentation  of  both  benefits  and  costs  in  the 

design  memorandum  and  the  draft  EIS  for  a  "prevention"  program  appears  to  be  more 
in  the  realm  of  fantasy  than  anything  else  and,  in  our  opinion,  is  unusable. 
Furthermore,  in  any  chemical  control  program  any  possible  recreational  benefits 
would  have  to  be  adjusted  downward  to  reflect  loss  of  recreational  opportunity 
to  safety  restrictions  against  use  and  entry. 

Due  to  time  limitations  we  are  forced  to  cut  short  our  comments  at  this  point,  with¬ 
out  having  completely  reviewed  the  design  memorandum  of  October  1979.  However, 
two  other  brief  comments  are  appropriate  at  this  time: 

1.  Colonel  Moraski's  letter  of  12  October  1979  fails  to  provide  answers 
to  the  questions  asked  by  Mr.  McPhail  in  his  presentation  of  4  September  1979 
at  the  public  hearing  in  Seattle.  The  responses  politely  side-stepped  the 
questions  or  provided  information  which  we  feel  is  insufficient  to  address  the 
problems  raised  by  the  questions;  and 

2.  Via  our  freedom  of  information  request  of  26  September  1979  we  obtained 
copies  of  several  very  pertinent  documents  from  the  Corps.  One  of  these  is  the 
memorandum  of  29  August  1979  of  David  Chawes  and  Judith  Petersen  and  the  attached 
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enclosures  regarding  public  health  risks  (primarily  carcinogenicity  and  terato¬ 
genicity  of  2,4-D  is  discussed)  and  monitoring/public  notification/employee 
safety  requirements.  Quoting  from  those  documents: 

"Many  of  the  statements  (in  the  draft  EIS)  concerned  with  the  terato¬ 
genicity  and  carcinogenicty  of  2,4-D  are  inaccurate,  incomplete,  and/or 
inadequately  referenced." 

"It  is  the  opinion  of  the  industrial  hygienists  for  the  Seattle  Dis¬ 
trict  and  the  North  Pacific  Division  that  the  U.S.  Army  Corps  of  Engineers 
should  not  be  a  proponent  of  the  use  of  2,4-D  as  a  means  of  aquatic  plant 
control  in  waters  used  by  the  public  for  recreational  and  agricultural 
purposes . " 

"Strong  evidence  exists  that  2,4-D  causes  birth  defects  in  animals  and 
there  is  accumulating  evidence  that  it  also  causes  cancer.  The  EIS  does 
not  adequately  address  the  possibility  of  adverse  public  health  effects 
resulting  from  the  application  of  2,4-D  to  public-use  waters." 

As  noted  in  a  Seattle  Post-Intelligencer  editorial  on  15  October  1979,  it  is 
obvious  that  the  Corps  has  been  a  proponent  of  2,4-D  use  for  some  time.  The 
Corps  has  made  no  secret  of  that  and  everyone  is  aware  of  it.  The  question  is 
why?  Particularly  in  the  face  of  solid  and  growing  scientific  evidence  and 
empirical  correlations  that  2,4-D  poses  a  serious  public  health  risk  and  that 
there  are  economically  viable  alternatives.  If  the  Corps  doesn't  take  the  re¬ 
commendations  of  its  own  Safety  Office  industrial  hygienists  on  what  authority 
does  it  rely  for  decision  making  evaluation  with  regard  to  public  health  risks? 

Furthermore,  the  Safety  Office  industrial  hygienists  have  also  raised  important 
questions  with  regard  to  monitoring,  public  notification,  and  employee  safety. 
Besides  the  fact  that  it  is  a  label  violation  to  put  toxic  chemicals  like  2,4-D 
into  the  water  supply  (i.e.,  water  used  for  irrigation  and  domestic  purposes) 
that  tha  lakes  involved  are,  what  about  the  health  of  those  persons  effected  and 
the  protection  of  the  aquatic  environment?  There  is  no  indication  in  either 
the  draft  EIS  or  the  design  memorandum  that  the  Corps  is  willing  to  take  steps 
to  even  identify  lake  water  users  like  Mr.  and  Mrs.  Favro  let  alone  measures  to 
protect  their  health  and  comply  with  the  minimum  legal  requirements  relating  to 
such  situations. 

We  would  appreciate  your  timely  response  to  the  substantive  points  of  these 
comnents.  We  would  also  appreciate  your  providing  us  with  copies  of  all  comments 
on  this  matter  submitted  by  the  U.S.  Fish  and  Wildlife  Service,  Washington  De¬ 
partment  of  Fisheries,  Washington  Department  of  Game,  King  County,  Metro  (subse¬ 
quent  to  August  1979),  and  the  city  of  Seattle  (with  the  exception  of  any  that 
appear  in  the  design  memorandum  of  October  1979). 

Sincerely  yours, 

'vkJL 

G.M.  Zemansky^^  and  Michael  McPhail 
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Mr.  Walter  L.  Farrar,  P.E. 

Chief,  Regional  Planning 
Department  of  the  Army 
Seattle  District 
Corps  of  Engineers 
P.  0.  Box  C-3755 
Seattle,  Washington  98124 

Dear  Mr.  Farrar: 

Thank  you  for  the  opportunity  to  review  the  Seattle  District, 

U.  S.  Army  Corps  of  Engineers  (COE)  draft  Design  Memorandum 
(DM),  which  we  received  on  October  17,  1979.  We  are  particularly 
pleased  with  the  provision  for  control  program  monitoring  and 
evaluation  which,  as  we  understand  it,  will  be  the  mutual  respon¬ 
sibility  of  the  COE  and  Washington  State  Department  of  Ecology 
(DOE) . 

Our  previous  comments  on  the  COE  Draft  Environmental  Impact 
Statement  (DEIS;  July,  1979)  were  contained  in  the  August  3, 

1979,  letter  to  Lt.  Colonel  Maxby  B.  Carpenter  and  were  in 
particular  reference  to  the  necessity  of  review  of  the  Design 
Memorandum.  Accordingly,  our  subsequent  comments  address  the 
particular  elements  of  the  proposed  Aquatic  Plant  Management 
Program  outlined  in  the  August  3  letter. 

Cost  Analysis 

Based  upon  the  information  contained  in  the  Design  Memorandum, 
a  number  of  questions  still  exist  concerning  the  Cost/Benefit 
analyses . 

In  regard  to  the  Union  Bay  Research  Demonstration  Project,  the 
costs  associated  with  mechanical  harvesting  and  the  use  of 
"Aquascreen"  have  not  yet  been  finalized.  However,  the  project 
staff  will  continue  to  work  with  COE  personnel  as  that  informa¬ 
tion  becomes  available.  It  is  presently  anticipated  that  Metro's 
cost  data  will  be  available  in  November,  1979. 
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According  to  the  information  contained  in  Appendix  A,  costs  for 
each  treatment  method  are  based  upon  the  following:  October, 

1979,  price  levels,  including  contractor's  cost;  administrative 
costs  of  local  government;  DOE  supervision  and  COE  management. 

It  is  tempting  to  compare  the  per  acre  cost  estimates,  but  this 
is  difficult  to  do  for  a  number  of  reasons:  front  end  cosvs 
have  not  been  amortized,  nor  have  annual  costs  been  projected 
into  the  future;  the  local  administration  costs  are  probably 
optimistic  and  too  low;  the  DOE  supervision  costs,  however, 
seem  unreasonably  high  for  some  control  techniques;  and  the 
monitoring  and  evaluation  costs  were  not  included. 

It  is  unclear  why  the  per-acre  costs  of  DOE  supervision  vary  so 
much  for  each  treatment  method  given,  especially  since  local 
administration  and  COE  management  costs  remain  constant.  We 
are  particularly  interested  in  the  basis  used  for  the  cost  of 
DOE  supervision  for  the  use  of  fiberglass  bottom  screen  (i.e., 

$84 0/acre) . 

In  addition,  the  distinction  between  DOE  Supervision/COE  Manage¬ 
ment  and  Program  Evaluation  and  Monitoring  is  unclear.  Although 
separate  costs  are  given  for  each  of  these  program  elements,  the 
program  aspects  for  each  of  these  activities  are  not  well  defined. 
The  local  sponsor (s)  may  want  to  be  actively  involved  in  the 
design  and  performance  of  the  work. 

Since  the  benefit  analysis  is  tied  so  closely  to  the  selection 
of  control  areas,  we  will  raise  our  concerns  about  the  analysis 
in  the  following  comments  on  the  selection  methodology. 

Selection  of  Control  Methodologies  and  Criteria 
Proposed  for  Selection  of  Control  Areas _ 

It  is  unclear  in  the  DM  whether  the  COE  intends  to  allow  local 
sponsoring  agencies  the  flexibility  to  propose  other  areas  in 
selected  water  bodies  for  treatment  in  1980.  The  benefit  analysis 
indicates  that  other  areas  could  benefit  from  milfoil  control 
based  on  recreational  usage.  The  COE  DEIS  contains  the  general 
statement  that  "economic  justification  for  the  control  program 
is  based  on  the  prevention  of  recreation  loss  (swimming  and  beach 
activity)  for  the  public  areas  to  be  treated,"  (page  28)  and 
implies  recreational  benefits  were  the  primary  criteria  for  select¬ 
ing  areas  in  Union  Bay  for  control. 

However,  regarding  the  shoreline  areas  in  Union  Bay  selected  for 
control,  the  DM  states  that  "the  selection  of  a  100-foot-wide 
channel  width  is  based  on  the  objective  of  providing  adequate 
navigation  access  while  minimizing  environmental  impacts." 
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Since  the  shipping  navigational  channel  does  not  require  control, 
it  seems  that  the  primary  treatment  area  selection  criteria  for 
Union  Bay  is  to  promote  recreational  navigation  and  restore  areas 
to  usage  levels  desired  by  the  public.  The  present  proposal  for 
Union  Bay  would  not  fully  restore  recreational  use  of  the  area, 
nor  does  it  propose  a  channel  all  the  way  along  the  shoreline  to 
facilitate  circumnavigation  of  the  bay.  We  would  appreciate  a 
better  understanding  of  your  specific  criteria  for  identifying 
only  these  17  acres. 

Metro  staff  understands  through  conversations  with  COE  staff  that 
the  COE  will  consider  control  methodologies  other  than  those  spec¬ 
ifically  recommended  for  each  area.  For  example,  in  Union  Bay 
"Aquascreen"  might  be  considered  another  fundable  control  method¬ 
ology  if  certain  criteria  yet  to  be  defined  by  the  COE  are  met. 
Metro  staff  will  continue  discussions  with  the  COE  to  clarify  this 
issue. 

Regarding  the  COE  recommendations  to  use  2,4-D  in  Union  Bay,  it 
is  unclear  whether  2,4-D  was  recommended  over  other  control 
chemicals  based  solely  upon  its  selectivity  to  control  milfoil. 

If  this  was  the  reasoning,  please  note  that  according  to  pre¬ 
liminary  information  received  from  the  literature  review  conducted 
as  part  of  the  Union  Bay  project,  non-target  plants  can  be  des¬ 
troyed  by  applications  of  2,4-D  if  application  rates  for  milfoil 
control  are  exceeded. 

General  Comments 


In  reference  to  Table  3-2,  Alternative  Treatment  Methods,  in  the 
DM,  we  offer  the  following  information  on  harvesting  and  use  of 
Aquascreen  based  upon  information  obtained  to  date  from  our  Union 
Bay  project. 

Performance  (Effectiveness) 

One  of  the  disadvantages  given  in  Table  3-2  for  harvesting  was 
that  plant  regrowth  is  stimulated.  Initially,  the  process  of 
harvesting  may  stimulate  growth;  but  over  time,  the  process 
eliminates  plant  nutrients  from  the  water  system  and  allows  for 
effective  control. 

with  regard  to  Bottom  Shading  (e.g.,  Aquascreen),  our  date  indicate 
that  it  is  100  percent  effective  immediately  upon  application  at 
the  beginning  of  the  growing  season.  Difficulties  in  anchoring  the 
material  may  be  minimized  if  placement  occurs  early  in  the  season 
prior  to  extensive  macrophyte  growth.  Lifting  of  the  screens  by 
gas  bubbles  has  not  proven  to  be  a  problem  because  the  screens  are 
permeable . 
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Recreation  (Water/Non-Water  Contact) 

The  disadvantage  given  in  Table  3-2  for  Bottom  Shading  is  that 
swimming  and  boating  activities  could  be  limited  during  the 
treatment  period.  It  should  be  noted  that  these  activities 
would  be  limited  only  during  the  installation  period. 

Navigation  (Commercial) 

Application  of  any  of  the  chemicals  listed  would  involve  slow- 
moving  boats  which  "could  interrupt  or  congest  navigation  routes 
during  treatment  operations,"  approximately  to  the  minimal  level 
created  by  harvesters.  This  should  be  so  indicated  in  tha  Table. 

The  literature  reviews  on  the  public  health  effects  and  aquatic 
environment  effects  of  herbicide  use  {2,4-D;  endcthall;  diquat; 
dichlobenil)  should  be  finalized  and  published  for  review  by 
November,  1979.  However,  we  have  attached  copies  of  the  draft 
reports  prior  to  finalization  in  order  to  assist  you.  Further 
information  on  the  selectivity  of  Endothall  can  be  obtained  by 
reviewing  the  report  submitted  by  A-l  Spray  Services,  Inc.,  on 
their  application  of  Aquathol  K  to  selected  areas  of  Lake  Wash¬ 
ington  this  past  summer  and  DOE's  data  on  the  monitoring  of  the 
application. 

Prioritization  and  Funding  of  Site-Specific  Control  Programs 

Neither  the  draft  DM  nor  tne  DEIS  answer  all  the  questions  about 
this  new  program,  especially  the  management  procedures.  We  recog¬ 
nize  that  many  of  the  details  remain  to  be  developed,  but  we  have 
these  comments  to  add  at  this  time. 

The  DEIS  states  that  local  sponsors  will  submit  treatment  proposals 
to  DOE  for  inclusion  into  the  state  program.  DOE,  in  turn,  would 
submit  the  state  proposal  to  the  Corps  of  Engineers.  The  DM  elab¬ 
orates  on  DOE's  role  on  pages  4  through  18. 

Although  we  are  considering  a  range  of  alternatives,  one  scenario 
we  are  considering  would  have  a  single  agency  in  the  Seattle 
metropolitan  area  perform  much  of  this  work  and  provide  DOE  with 
an  annual  list  of  site-specific  treatment  proposals.  That  list 
would  be  organized  to  reflect  local  priorities.  DOE  could  then 
submit  this  list  to  the  Corps  of  Engineers  for  funding  consider¬ 
ations  and  the  Corps  program  dollars  could  be  allocated  straight 
down  the  list,  until  the  funds  were  exhausted. 

We  also  suggest  that  DOE  coordinate  its  periodic  projections  of 
milfoil  growth  with  the  local  agencies  as  well  as  the  Corps.  Local 
sponsors  will  also  need  to  be  included  with  the  Corps  as  receivers 
of  the  DOE  results  of  the  monitoring  and  evaluation  program. 
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If  you  have  any  questions,  please  contact  either  Kris  Holm  (447- 
6610)  or  Vicki  Burkhard  (447-6356).  Suzanne  Schweitzer  (447-5883), 
the  Union  Bay  Demonstration  Project  Manager,  will  continue  to  work 
with  you,  WDE,  and  the  other  local  jurisdictions  to  get  a  program 
under  way  this  next  milfoil  season.  We  have  attached  a  copy  of 
our  revised  schedule.  We  look  forward  to  the  receipt  of  your  final 
EIS  for  review  and  comment. 


Rodney  G.  Proctor,  Manager 
Environmental  Planning  Division 

RGP:vbg 

Attachments 

cc:  Union  Bay  Technical  Review  Committee 
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DECISION-MAKING  STRATEGY  &  TIME  FRAMES 


TASK 


Second  cut  with  harvester 
Herbicide  Literature  Study 

•  medical  effects  (done,  need  format) 

•  aquatic  environment 

Receive  preliminary  assessment  of 
alternative  control  techniques  from 
U  of  W  consultant 

Receive  final  assessment  of  alternative 
control  techniques  from  U  of  W  consultant 

Submit  analysis  of  alternatives  to  Water 
Quality  Committee  with  recommendations  on 
control  technique,  lead  sponsor  and  financing 
mechanism 

Submit  analysis  of  alternatives  to  Metropolitan 
Council  with  recommendations  on  control 
technique,  lead  sponsor  and  financing 
mechanism 

Water  Quality  Committee  makes  recommendation 
to  Council 

Metro  Council  makes  decision 

Local  agency  accepts  lead  role 
(in  accordance  with  SEPA) 

Lead  agency  - 

•  applies  for  Corps  of  Engineers 
70%  cost-sharing  program 

•  starts  any  permit  processes  necessary 

•  may  contract  for  or  buy  any  equipment, 
supplies,  services  that  will  be  needed 

Local  agency  ready  to  take  action  to  control 
milfoil 


TARGET  DATE 
early  October 
late  October 

late  October 

November 

December  13 

December  20 

January  10 
January  17 

February  1980 
March  1980 

April  1980 
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Mr*  Walter  L.  Farrar,  P.B. 

Chief,  Regional  Planning 

Seattle  District,  Corps  of  Bogineers 

P.O.  Box  C-37SS 

Seattle,  Washington  9012U 

Ret  Design  Memoranda!  -  Aauatic  Plant  Management  Program. 

Dear  Waltt 

On  October  l8th  the  Artsy  Corps  ef  Engineers  Design  Mmaortndtam  was  hand  delivered 
to  ms  with  year  letter  of  re  ones  t  for  farther  comments  on  the  Draft  Environmental 
2kg>aet  Statement.  These  consents  were  requested  by  October  26th. 

There  appear  to  be  several  changes  from  the  DEES  to  the  Of)  especially  on  cost- 
benefit  analysis. 

At  our  meeting  with  you.  Col.  Moraski,  Bob  Rawson  and  Ron  Bush  on  October  12th, 
we  were  told  that  the  OH  was  being  revised  considerably  ("beefed  up")  over  the  DM 
referred  to  in  the  DEIS.  Nevertheless,  we  have  never  seen  the  original  (draft)  DM. 

It  was  not  available  to  us  daring  the  DEIS  comment  time  although  we  requested  it 
verbally  at  the  public  hearing  and  In  our  ooamant  letter  beoause  points  of  the  DEIS 
were  vitally  dependent  on  that  DM. 

Now  the  DM  revision  cones  with  a  one  waste  review  time.  The  DM  revision  is 
virtually  a  revised  draft  of  tha  DEIS  -  or  at  least  a  very  vital  part  of  it.  One 
week  la  a  woefully  inadequate  time  for  review,  and  it  is  surely  not  in  the  spirit 
of  KEPA. 

COMMENTS  AND  QUESTIONS  t 

Wa  believe  that  the  Question  of  milfoil/aquatic  plant  oontrol  should  be  based 
on  alternatives  that  have  least  Impact  on  the  environment  -  including  the  boaan 
environment.  It  ia  our  assessment  that  the  EM  concentrates  on  justifying  herbicide 
use}  especially  2,U-D.  In  our  opinion,  the  cost-benefit  analysis  epitomises  this 
point.  For  example > 

-The  botton  line  for  2,1HD  does  not  include  monitoring  eosts,  costs  of  provid¬ 
ing  alternate  irrigation  and/or  drinking  water  sources  or  the  possibility  of  need 
for  second  applications. 

-The  bottom  screening  cost  includes  the  total  pries  of  the  item  as  a  first-year 
oost.  that  is  the  second  and  subsequent  years'  eosts  when  these  items  are  paid  in 
full?  Vhy  aren*  t  these  purchase  costs  amortised  over  the  expected  life  of  the  screen? 
The  bottom  line  does  not  include  the  fact  that  the  City  of  Seattle  has  already 
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-The  mechanical  harvesting  bottom  line  does  not  include  the  potential  for  selling 
the  harvested  plant.  When  doubling  the  2,U-D  lowest  cost  figure  -  which  night  be 
realistic  If  2  applications  were  required  due  to  adjusted  application  tins  for  fish  - 
then  the  total  is  almost  exactly  equal  to  the  figure  shown  for  mechanical  harvesting. 

-Vfcat  is  the  justification  for  the  difference  in  administrative  costs  for  chemicals 
and  other  methods?  Vtiy  would  the  local  actainie tra tive  costs  for  mechanical  harvesting 
be  exactly  double  the  cost  for  any  others? 

-Is  it  realistic  to  have  a  $900/acre  bottom  screening  contingency  when  mechanical 
harvesting  has  $50/acre  contingency  and  the  herbicides  vary  from  $35  (2,1*-D)  to  $165/ 
acre?  What  is  the  basis  for  these  figures? 

-If  the  Corps  is  the  co-funding  agency,  the  Department  of  Ecology  is  the  umbrella 
agency  and  the  local  agency  does  the  administering,  and  if  the  monitoring  and  evalua¬ 
tion  figures  are  separate  (A-U),  then  what  explains  that  the  local  and  Corps  costs 
remain  the  same  for  all  methods  while  the  Department  of  Ecology  varies  from  $l55/acre 
(2,U-D)  to  $8U0/acre  for  bottom  screening? 

Although  at  our  October  12th  meeting  we  were  told  that  the  Corps  has  the  Metro 
Macrophyte  study  indicating  rise  and  fall  of  milfoil  growth  in  different  locations, 
that  knowledge  is  not  reflected  in  the  control  proposal  for  Lake  Sammamish. 
Additionally,  we  direct  you  to  the  Metro  finding  this  year  In  the  demonstration- 
research  project  that  there  was  not  enough  milfoil  in  lower  Lake  Sammamish  to  justify 
harvesting,  and  that  what  was  there  was  not  in  a  location  to  Impact  recreation* 

It  is  our  understanding  that  Lake  Sammamish  is  the  sole  source  of  drinking  water 
for  soma  residents,  and  also  that  for  many  it  is  the  main  source  of  irrigation  water. 
How  would  an  alternate  source  of  drinking  water  be  provided  to  these  people?  How 
would  a  co— mini  ty  be  notified  of  herbicide  applications  to  either  drinking  or  irriga¬ 
tion  water  supplies?  Would  the  Corps  apply  2,1*-D  (or  any  other  herbicide)  to  a 
drinking  water  source  without  providing  an  alternate  supply  of  drinking  water? 

Regarding  the  monitoring  and  evaluation  of  herbicides  applied  -  we  continue  to 
have  questions  on  how,  who,  when  and  what  would  be  monitored.  And  what  would  be 
presented  to  the  general  public  for  assessment? 

There  is  some  confusion  regarding  the  part  of  the  Large  Scale  Operations  Manage¬ 
ment  Test  (LSOKT)  in  the  state  milfoil  management  program  (1-5).  If  the  purpose  and 
scope  of  LSMOT  is  to  obtain  data  to  evaluate  a  concept,  how  can  the  local  Corps  be 
proposing  to  put  these  conceptual  methods  into  Immediate  use  before  said  evaluation? 

Although  SAS  ccnmdttee  members  have  not  seen  the  written  LSQMT  proposal,  it  is 
rumored  to  include  2,U-D  test  plots  in  the  Sanaamish  River.  SAS  wishes  to  go  on  record 
by  callix«  for  a  FULL  PUBLIC  REVIEW  PROCESS  of  any  Corps  proposal  for  herbloidss  in 
any  Washington  waters. 

There  simply  is  inadequate  time  for  us  to  evaluate  this  Design  Memoranda  j 
especially  to  cceipare  it  to  the  DEIS,  find  the  changes,  re-evaluate  them  and  comment 
in  depth.  We  would  suggest  that  the  entire  Draft  EIS  be  rewritten  as  one  unit  and 
resubmitted  for  public  comment. 
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Mb  request  that  both  this  lsttsr  and  our  letter  of  October  H*th  bo  considered 
coMMnts  to  the  existing  DEIS. 

Again  so  reiterate  that  SAS  supports  non-chemical  Methods  of  aquatic  plant 
control.  Mb  oannot  accept  that  this  prpposal  be  based  solely  on  an  econosdo  justifica¬ 
tion  (regardless  of  shat  the  costs  seen  to  say). 

Mb  remind  you  of  our  concern  about  herbicide  impaot  on  wildlife  -  an  area  not 
addressed  in  the  DM. 

There  is  growing  public  concern  about  the  over-use  of  herbicides,  and  2,U-D 
is  the  subject  of  such  current  conversation  on  this  topic.  This  is  evidenced  by 
the  in-house  memoranda*  frost  the  Corps'  own  industrial  hygienists  cautioning  against 
the  use  of  herbioides  in  the  aquatic  plant  management  program. 

Also  you  may  be  aware  of  the  very  recent  declaration  of  restrictions  on  the 
use  of  2,U-D  in  national  forests  and  a  policy  to  emphasize  nonchemical  methods  of 
forest  management  to  be  put  into  affect  by  the  U.3.  Department  of  Agriculture.  It 
is  expected  that  these  restrictions  will  be  extended  to  other  government  agencies. 

Aa  we  have  discussed,  and  as  the  DM  points  out,  there  ere  ^dsauate  non-chemical 
methods  of  aauatle  plant  control  available  now. 

Ws  encourage  the  local  Corps  to  conscientiously  re-evaluate  their  proposed  use 
of  herbicides  and  consciously  take  the  lead  in  proposing  a  program  of  aauatle  plant 
control  Mtieh  emphasises  non-chemical  methods* 

Sincerely, 

Wilma  Anderson,  Chairperson 
ad  hoo  Committee  on  Pesticides 
SEATTLE  A0DUBOH  SOCIETY 

home  address  t  UOlfi  EXeter  Avenue  HE 
Seattle.  W A  9812$ 
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CITIZENS  AGAINST  TOXIC  HERBICIDES 

2737 25A  STREET 

•  CLARKSTON,  WASHINGTON  92403 

(509)  758-5796 

Department  of  the  Army 

Seattlo  District,  Corps  of  Engineers 

P.O.  Box  C-3755 

Soattle,  Washington  98124 

Dear  Gentlepersons t 

y 

Citizens  Against  Toxio  Herbioides  appreciates  the  opportunity  to  comment  on 
your  "Eurasian  Y.'aterailfoil"  information  pamphlot.  Before  beginning  the  body  of 
our  comments,  we  wish  to  entor  the  following  requests  into  the  record* 

1.  Vie  would  appreciate  receiving  five  (5)  copies  of  your  draft  environmental 

statement,  your  rules  for  administrative  reviews,  your  seotion  of  polioy 

manual  implementing  Counoil  for  Environmental  Quality  guidlines  for 

preparation  of  environmental  reports  axil  statements,  the  section  of  your 

polioy  manual  implementing  the  Freedom  of  Information  Act  (5  USC  552) 

and  the  portion  of  your  policy  manual  that  describes  rulos  for  filing 

documents  (tho  index  to  your  filing  system).  Y.e  request  the  above  under 

the  authority  of  the  Freedom  of  Information  Act  (5  USC  552).  Since  this 
•* 

is  a  matter  relating  to  public  health,  acoess  to  such  information  is 
dearly  in  the  publio  interest,  and  we  therefore  request  that  you  ex- 
eroiso  your  statutory  authority  under  tho  FOlA  to  forego  any  charges  for 
providing  suoh  information. 

2.  We  request  that  you  take  no  further  actions  regarding  this  matter  without 
keeping  our  organization  fully  informed  (when  possible,  before  action 
takes  place). 

3.  We  request  that  you  drop  any  alternative  including  the  use  of  2,  4-l>i» 
ohlorophenoxoyao tic  acid,  its  salts,  esters,  or  amines,  based  on  the 
information  contained  herein  inter  alia. 

43  CFU  77  (Thursday,  April  20,  1978  at  18807)  contained  a  notioo  that  the 
Environmental  Protection  Agency  had  accepted  2,  4-D  as  a  candidate  for  an  in¬ 
tensive  scientific  review  (RPAR)  bocauso  risk  criteria  may  possibly  bo  mot  or 
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'oxceeded.  The  basis  of  the  notioa  wero  tests  indicating  the  2,  4-D  may  exoeed 
risk  or  or  oncogenicity,  teratogenicity,  and  effects  on  nontarget  organisms. 

The  wisdom  of  one  federal  agcnoy  proceeding  to  use  a  substanoo  when  informed 
by  the  agonoy  responsible  for  regulation  of  toxic  substances  that  such  use  may 
pose  a  hazard  to  human  health  or  the  environment  scorns  to  us  as  being  of  quest¬ 
ionable  wisdom.  The  possibility  of  claims  under  the  Federal  Torts  Claims  Aot 
following  the  use  of  2,  4-D  should  be  oonsidei-ed  and  enterod  into  the  Cost- 
Benofit  analyses. 

We  have  inoludcd  a  copy  of  abstracted  studies  we  have  received  under  FOXA 
from  tho  National  Institute  for  Occupational  Safety  &  Health.  Studies  inoluded 
indicate  the  following: 

1.  2,  4-D  is  gonadotrophic  (lowers  sperm  counts)  at  concentrations  of  100  ppb. 

2.  2,  4-D  is  mutagenic  at  10  ppb. 

3.  2,  4-D  lowers  BOD  (available  oxygen)  in  aquatic  environments. 

•  4.  2,  4-D's  toxicity  is  synergistic  with  that  of  carbamate  inseoticidos 

(likely  to  be  present  in  Eastorn  Washington  marine  environments),  in  trout. 

5.  Principle  loss  of  2,  4-D  from  aquatic  environments  is  due  to  vola-cilization, 
not  degradation. 

6.  A  TVA  study  indicating  that  tho  use  of  2,  4-D  to  eradicate  milfoil  was 
not  successful. 

7.  Low  levels  of  2,  4-D  inhibits  tho  predators  of  o,  coli  (Coliform  bacteria) 
in  aquatio  environments. 

We  also  include  A  series  of  documents  indicating  that  sperm  counts  are  falling 
among  tho  Amerionn  male  population  at  an  alarming  rate,  and  that  up  to  83  percent 
of  birth  dofeots  may  originate  with  male  sperm. 

We  would  also  like  to  oall  to  your  attention  -that  the  September  1978  edition  of 
tho  Northwest  Edition  Potlatch  Times,  reported  an  interview  with  Mr.  Jack  Warreu 
of  Dow  Chemical'  U.S. A.  in  which  he  reported  that  2,  4-D  contains  2,  7-dichloro- 
dibenzopara-dioxin.  You  should  bo  aware  that  di-dioxin  can  convert  to  Totra” 
dioxin  (or  TCDD)  through  simple  ohlorine  substitution  (such  as  might  occur  in 
a  municipal  water  system). 


To  our  knowlodgo,  2,  4-D  has  not  been  tostsd  for  the  presence  of  dlbonso-furans 
or  unsubstituted  dibonto-dioxins.  Unsubs titutod  dibento-dioxins  oan  also  convert 

to  TCDD,  or  any  of  the  other  dioxins  through  ohlorine  substitution  or  through 
metabolio  hydrolysis. 

We  were  rather  shooked  that  your  alternatives  do  not  inolude  a  program  of 
prevention  through  controlling  nutrients  in  the  affeoted  area.  Cleaning  up 
6ewage  outfalls*  agricultural  runoff  of  nitrates  and  nitrites,  etc.,  would  treat 
the  disease.  All  of'your  listed  alternatives  are  merely  symptomntio  treatments 
which  would  result  in  a  waste  of  taxpayer  dollars  over  the  long  haul* 

Surely  the  Corps  of  Engineers  oan  do  better  than  this* 

We  heartily  rooommond  that  your  staff  road  The  Other  Face  of  2,  4-Di  A  Citisen 
Report  issued  by  the  South  Okanagan  Environmental  Coalition,  P.0»  Box  158, 
Penticton,  B.C.  V2A  6K3,  $7,00,  You  might  even  consider  asking  them  for  permission 
to  adopt  that  document  as  the  statement  on  the  2,  4-D  alternative,  although 
muoh  new  information  has  beoome  available  sinoe  the  report  was  issued. 

You  might  also  want  to  consider  adopting  a  program  of  integrated  pest  manage¬ 
ment  similar  to  what  the  Agriculture  and  Interior  Departments  are  insituting. 

For  an  excellent  setof  model  guidelines,  see  Forest  Service  Interim  Directives 
1-4,  FSU  2140.3. 

Yfe  also  would  like  to  oall  your  attention  to  an  article  in  the  January,  1979, 
edition  of  3ioSoience  entitled  "CAST-Industry  Tie  liaises  Credibility  Concerns." 

We  feel  strongly  that  the  Council  for  Agricultural  Science  &  Technology  is  not  & 
reliable  source  of  information,  having  research  their  report  and  finding  it  shot 
through  Yd th  false,  inaccurate,  and  misleading  statements.  Vie  would  certainly 
hope  that  you  would  not  rely  on  this  organisation's  reports,  considering  the  source 
of  their  funding. 

We  roquest  that  the  text  of  our  response  be  printed  in  your  final  environmental • 
statement,  as  required  by  CEQ  Guidelines. 

Again,  we  r.pprociatj  the  opportunity  to  oomment  on  your  proposal.  Shorld  you 
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doalre  any  further  information,  plea,,  f.ol  rr„  ^  00ntMt  #§ 


Sinoerely  yours, 

£  W><^Uv\J 

Georgia  E,  Hogluad 
Chairperson 


GBHiCAS 

oo»  Gil  Zcraanski,  FOE  Seattle 
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